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Preface to the German Edition 


If Pythagoras does not present himself to our minds as a sharply 
outlined figure, standing in the bright light of history, this is not merely 
the result of accidents in the course of historical transmission. From the 
very beginning, his influence was mainly felt in an atmosphere of 
miracle, secrecy, and revelation. In that twilight period between old 
and new, when Grecks, in a historically unique achievement, were 
discovering the rational interpretation of the world and quantitative 
natural science, Pythagoras represents not the origin of the new, but the 
survival or revival of ancient, pre-scientific lore, based on super- 
human authority and expressed in ritual obligation. The lore of 
number is multifarious and changeable. That which was later regarded 
as the philosophy of Pythagoras had its roots in the school of Plato. 
Outlines of an earlier reformulation of Pythagorean doctrine in the 
manner of the dvowoAoyia of the fifth century can be detected in the 
fragments of Philolaus. As the old and the new interpenetrated and 
influenced each other, the picture of Pythagoras became distorted until, 
with the victory of rational science, he came to seem its true founder. 

To investigate these interrelationships is still a somewhat risky 
undertaking; but an attempt has been made to take more account than 
has previously been done of the variety in the kinds of evidence 
available and, above all, to clarify the ramifications and the divagations 
of the tradition. 

I am indebted for much advice and encouragement to my teachers 
Otto Seel, Reinhold Merkelbach, and Helmut Berve, as well as to 
Dr. Ludwig Koenen and to Dr. Burkhart Cardauns, who also helped 
me with the proofs. To all of these I offer hearty thanks. 


Erlangen Walter Burkert 
April 1962 


Preface to the English Edition 


In revising this book for translation, it has been impossible to add 
references to all the literature on the subject which has appeared since 
1962. I have tried to concentrate on the ancient evidence, to cut down 
polemics, and to incorporate whatever I have learned in these years, 
notably from some reviews of the German edition, and from con- 
tinuous discussions with B. L. van der Waerden. In the question of the 
“ discovery of the irrational," I have taken a stand which is less critical 
of the tradition; and more thorough acquaintance with ancient religion 
has pushed the concept of “shamanism” further into the background. 
But though a good number of passages have been revised, and though 
there are some small rearrangements in the order of treatment, still the 
book has remained, in all the main lines, the same. 

New and comprehensive accounts of Pythagoreanism have been 
given by Kurt von Fritz, H. Dórrie, and B. L. van der Waerden in 
Pauly-Wissowa (XXIV 171-300; Supp. X 843-864), and by W. K. C. 
Guthrie in his History of Greek Philosophy, vol. I; and the same year 
(1966) saw the appearance of two books with the title Pythagoras and 
Early Pythagoreanism, by C. J. de Vogel and J. A. Philip. Discussion is 
certain to continue. I cannot claim to have provided a definitive 
history of Pythagoreanism, or a complete account of Pythagoras, the 
man and the genius. Still I trust that this book gives a full and perspic- 
uous presentation of the evidence and thus will be useful even to those 
who are not inclined to draw the same conclusions from it. 

My special thanks are due to Edwin L. Minar, Jr., who not only 
completed the laborious task of translation in a spirit of most pleasant 
collaboration, but to whom is due the original initiative which brought 
about the English edition. The responsibility for the content, and for 
all that may be wrong in it, remains mine. 


Schwerzenbach-Zürich Walter Burkert 
August 1970 


Contents 


Introduction 


I. Platonic and Pythagorean Number Theory 


- I. The Platonic Theory of Ideal Numbers 


2. The Philosophy of the Pythagoreans according to Aristotle 
3. The Later Non-Aristotelian Tradition and Its Sources, 
Speusippus, Xenocrates, and Heraclides Ponticus 


» 4. Pythagoreanism in Plato and the Origin in Platonism of the 


Pythagorean Tradition 


II. Pythagoras in the Earliest Tradition 
. Source Problems 

. Historical Background 

. Metempsychosis and “Shamanism” 

. Acusmata 

. Acusmatici and Mathematici 

6. Early Evidence for Pythagoras as a Scientist? 


wm & Ww N 


III. Philolaus 

1. The Special Position of Philolaus’ Book in the Pythagorean 
Tradition 

. The Spurious and the Genuine in the Philolaus Fragments 

3. Reflections of Pythagorean Philosophy in the Fifth 
Century B.c.? 


[397 


IV. Astronomy and Pythagoreanism 

1, The Structure of the World and the Planetary System 
2. The Theory of Planctary Movements 

3. The Cosmos of Philolaus 

4. Harmony of the Spheres and Astral Immortality 


Contents 
V. Pythagorean Musical Theory 369 
I. Speculation, Experimentation, and Fiction l l 369 
2. Number Symbolism and Calculation of Proportions in 386 


Philolaus 


VI. Pythagorean Number Theory and Greek Mathematics 401 
1. Did the Pythagoreans Lay the Foundations of Greek Mathe- 40r 


matics? 


2. Pythagorean Arithmetic 427 
3. Pythagorean Geometry and Mathematical Secrets 447 
4. Number and Cosmos 465 
Abbreviations 485 
Bibliography 493 
Greck Words Discussed $09 
Index of Passages 510 
General Index 528 


Introduction 


The "Pythagorean question" has sometimes been compared with 
the Homeric question. Not that the details of the problem would 
especially suggest this; what does remind one of that most famous of 
philological controversies is the difficulty of the argument and the lack 
of agreement on methodology, as well as the multiplicity and contra- 
dictory character of the solutions advanced. Another similarity, and 
not the least striking, lies in the tremendous importance of the questions 
about the life, activity, and influence of Pythagoras of Samos. Over 
the origins of Greek philosophy and science, as over the beginning of 
Greek literature, lies the shadow of a great traditional name. The 
attempts of scholarship to grasp the underlying historical reality keep 
getting entangled in contradictions; where some think they discern the 
figure of a world-historical genius, others find little more than empty 
nothingness. 

Pythagoras’ influence was a lasting one. The ancient tradition of the 
history of philosophy made him the ancestor of the “Italian School" 
and therefore, after Thales, the second, and more important, originator 
of philosophia —in fact, the inventor of the word. The doctrine trans- 
mitted under his name, that numbers are the principles of what exists, 
that the “One” is its primal ground, beeame-part.of the-amaleam-of 
Ncoplatenism.—n-the-trerrd-set-by -Exmblichus, Pythagoras was the 
high priest, par excellence, of the divine wisdom. He-then.became;-in 
the trivializing school tradition of the Middle Ages, the master of the 
quadrivium, and in particular the inventor of arithmetic. The early 
modern period discovered Pythagoras as the creator of natural science, 
which was just then being reborn; what Copernicus and Galileo 
taught was regarded by their contemporaries as a revival of Pythag- 
orean science} 

Subscquently, as research based on historical perspective increasingly 

! Eg, Campanella in a letter to Galileo of Jan. 13, 1611 (T. Campanella, Lettere, cd, 


V. Spampanato | Bari, 1927] 165). Further literature in Capparelli, I 29ff; see below, 
ch. IV 3, nn. 1-2. 
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replaced the uncritical appropriation of ancient culture, the traditional 
picture of Pythagoras, imposing though also vague in outline, in- 
evitably gave way more and more before criticism. In the scholarly 
controversy that followed scarcely a single fact remained undisputed, 
save that in Plato's day and then later, in the first century B.c., there 
were Pythagoreioi. The “wisdom of Pythagoras,” however, has also 
had passionate defenders, who opposed to criticism a countercritique: 
one-sided, self-sufficient methodology, they protested, had substituted 
hypothesis for tradition. 

When we set out to survey the most important attitudes and trends 
in modern Pythagorean scholarship, the point of departure must be 
the work of Eduard Zeller.? In it the material is not only collected, with 
a completeness scarcely to be surpassed, but sifted with uncommon 
methodological rigor. The criterion for the value of a tradition is its 
age, and Zeller arrives at the verdict, often cited since in agreement and 
disagreement: " The tradition about Pythagorcanism and its founder 
thus has more and more to tell, the further it lies, chronologically, 
from the events...” (1 364). This "expansion ofthe tradition” (ibid.) 
arose basically from “dogmatic preconceptions, partisan interests, 
dubious legends, and spurious writings" (365). The most important 
source, nearly the only one which is left, is in the reports of Aristotle, 
in his surviving treatises. A second primary source is found in the 
fragments of Philolaus, in which August Boeckh, in his day, claimed 
to have found a firm foothold amidst the bog of Pythagorean pseud- 
cpigrapha.? But Aristotle speaks of " Pythagoreans," not of “Pythag- 
oras"; so the figure of the master fades off in a mist of nonhistorical 
legend. Pythagoras is still recognized as the “founder of a religious 
society" and teacher of transmigration (411), but all philosophical 
significance is denied his ethical and religious doctrines (557ff). Along- 
side this stands, without connection, the number philosophy of the 
Pythagorcans. This can be reconstructed from Aristotle and is confirmed 
by Philolaus, though aside from him the Pythagoreans remain anony- 
mous and scarcely datable. Sharply separated from all this ancient 
material is the nco-Pythagorcan school, which (Zeller thinks) arose, 
compounded of Platonic and Aristotelian clements, not before the 
first century s.c. (II 2.92ff). 

*[ 361-617, IN 2.92-254. The text is essentially that of the second edition (1856). 
Zeller summarized his position under the title “ Pythagoras und die Pythagoraslegende," 
Vortr. n. Abh. | (Leipzig, 1865) 30-50. 


* But contrary to Boeckh, Zeller pronounced the fragment on the world soul (21) 
spurious (I 476.1); cf. below, ch. HE 2, n. 21. 
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Zeller's work had a decisive influence, especially in Germany; it 
dominates Dicls's arrangement of testimonia in the Fragmente der 
Vorsokratiker. In the chapter on Pythagoras (DK 14), the biographical 
reports are assembled, along with the reports as to whether or not 
Pythagoras wrote anything. In the separate chapter on “The 
Pythagorean School" (DK 58), the most important section is the 
collection of "ancient Peripatetic” material (58B),* following Iambli- 
chus’ catalogue of Pythagoreans (58A), and itself followed by the 
acusmata (58C), the Pythagorikai apophaseis of Aristoxenus (58D), and 
the allusions to  Pythagorists" in the Middle Comedy (58E). Between 
these two chapters are found, in chronological order as far as possible, 
the testimonies on individual Pythagoreans, notably Hippasus (DK 18), 
Philolaus (DK 44), and Archytas (DK 47). Hermann Diels follows 
Zeller also in the question of the genuineness of the Philolaus fragments. 

Zeller's solution, however, left a number of problems unsolved, and 
later research entered in with supplement, modification, and criticism. 
Above all, a gap had opened between Pythagoras the religious founder 
and the number philosophy of anonymous Pythagoreans; to connect 
these disparate elements and to show their original unity was bound 
to be an extremely enticing challenge. For at thistime the tide of system 
building in philosophy, which had borne the work of Zeller, was 
ebbing, and this very change made possible a deeper understanding of 
cultural history. As the boundaries of philosophy became fluid, the 
connections with pre-scientific, religious-mythical thought became 
clearer. So the task appeared to be to comprehend how religion and 
philosophy could be united in Pythagoras: mysticism and science (or 
at least the germ from which science sprang). Then came the high 
tide of the evolutionary idea, and it began to seem possible, with its 
help, to explain the contradictions of the tradition and to give every- 
thing its place in an extended and detailed history of Pythagoreanism. 

The direction was set by August Döring (1892); his thesis became 
most influential because he was followed by John Burnet in the later 
editions of his Early Greek Philosophy.9 The unity of science and religion 
is found in the ideal of catharsis; scientific activity is the highest form 


'['wo doxographical reports are arbitrarily added (14.20, 21; cf. below, ch. IV 1, 
un. 39-41; 13, n. T$1-1$3). 

^ From the fifth edition on, the excerpt from the Hypomnemata has been added, as a 
vesult of the discussion of Max Wellmann (s8Bra; cf. below, ch. I 3, n. 1). 

"Burnet refers to Döring (EGP 98 n. 3); as a result, the extent of what Burnet traced 
back to Pythagoras himself increased considerably after the first edition (London, 1892, 
05H). 
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“Hut contrary to Boeckh, Zeller pronounced the Fragment on the world soul (21) 
spurious (1476.1); cf. below, ch. HI 2, n. 21. 
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‘lwo doxographical reports are arbitrarily added (14.20, 21; cf. below, ch. IV 1, 
nn. 39-41; E 3, n. 151-153). 

^ From the fifth edition on, the excerpt from the Hypomnemata has been added, as a 
result of the discussion of Max Wellmann (s8B1a; cf. below, ch. I 3, n. 1). 

* Burnet refers to Döring (EGP 98 n. 3); as a result, the extent of what Burnet traced 
back to Pythagoras himself increased. considerably after the first edition (London, 1892, 
tostf), 
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of purification and conduces toward the salvation of the soul.” Further, 
we have the principle that “The more primitive any Pythagorean 
doctrine appears, the more likely it is to be that of Pythagoras himself" 
(Burnet, EGP 99) ; in this way it is inferred that Pythagoras had not only 
a number theory but an astronomical system. A more advanced stage 
is discernible in the “Pythagoreans” of Aristotle, but his reports too 
are broken down into different categories and are supplemented from 
Plato as well as later sources. 

The picture of Pythagoreanism built up in this manner is far more 
colorful than Zeller’s skeptical account, but it depended so largely 
on inferences and hypotheses that opposition was inevitable. On the 
basis of the same leading idea, of development from religion to rational 
science, completely different and mutually irreconcilable reconstruc- 
tions were offered. The most significant contribution, after Burnet, 
was F. M. Cornford's article “ Mysticism and Science in the Pythago- 
rean Tradition” ;8 but his conclusions were importantly modified by 
his own pupil J. E. Raven.® Here should be mentioned also the in- 
dependent accounts of Léon Robin, Abel Rey, and Pierre-Maxime 
Schuhl. The fact that each scholar had to erect a whole new super- 
structure shows the weakness of the foundation. 

Nevertheless, the attempts to improve on Zeller are based on addition- 
al source material, which, though not newly discovered, was for the 
first time revealed in its true purport. For this was a further weakness 
in Zeller’s position; he had been too hasty in rejecting the later tradition. 
More exact study showed, here as elsewhere, the fallacy in the principle 
recentiores, ergo deteriores. Erwin Rohde initiated the careful analysis of 
the sources of the lives of Pythagoras by Porphyry and Iamblichus, 
and this led back, for substantial portions, to authors of the fourth 
century B.C.—Aristoxenus, Dicaearchus, Heraclides Ponticus, then 
Timaeus. With growing optimism others followed along the path 
Rohde had pioneered.!® It was not only in the realm of political 
history that many new insights could thus be attained; the problem of 
the philosophy and science of Pythagoras also began to appear in a 


7 Dóring, AGP 1892, 505; Burnet, EGP 97f; below, ch. II 6. 

8 CQ 1922-1923; cf. PlParm 1-27 and CAH IV (1926) 544-552. 

? Raven PyEI, repeated in more cautious tones in KR 216ff, 307ff. 

10 See below, ch. II 1. Special gratitude is due Armand Delatte, who completely studied 
through the later tradition, including even its most abstruse areas. All the parallel material 
is collected and set out very perspicuously by Delatte in his edition of Diogenes Laertius’ 
life of Pythagoras, and by Ludwig Deubner, building upon Delatte's work, in his 
edition of Iamblichus’ life of Pythagoras. 
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new light. The reconstruction of Aristotle’s Protrepticus from passages 
in Iamblichus scemed to yield statements by Aristotle himself about 
the philosopher Pythagoras. But most important of all, thirty-five 
years after the first appearance of Zeller's Philosophie der Griechen, 
Diels had shown in his Doxographi graeci (1879) that Theophrastus 
was the ultimate source of the wide-branching doxographical tradition. 
After that it was difficult to attribute the reports of the Placita to the 
nco-Pythagoreans, as Zeller had done (I 467ff). Diels classified them 
with the "ancient Peripatetic tradition" (DK 58B15), and they play 
their important role in all the above-mentioned reconstructions of a 
developing Pythagoreanism. 

There was also an attempt to discover indirect sources; one sought 
to find Pythagorean material reflected in other pre-Socratic thinkers, 
whether by way of influence or of polemic. The most important step 
in this direction was the thesis of Paul Tannery, that Parmenides took 
the cosmology of the doxa section of his poem from the Pythagoreans 
and that Zeno’s polemic was directed against their number theory. 
‘This brought some very ancient evidence into the field, which could 
help to classify, to supplement, and even to test the reports of Aristotle. 
‘This hypothesis was developed in many ways, and only very seldom 
placed seriously in question}? Similar endeavors were of course 
directed toward Plato, whose connection with Archytas is firmly 
fixed in the biographical tradition. To be sure, it is especially difficult 
in this case to achieve any certainty. The native capacity of Plato’s 
mind to remold and reshape is too great, and in each specific instance 
it is a controversial question to what extent particular statements of 
the dialogues may be interpreted as historical facts. The theory of 
Burnet and Taylor, which takes every portrayal in the dialogues as 
historical fact, not only transforms the entire Timaeus to a Pythagorean 
document of the fifth century B.c., but presents us with a Socrates who 
is an advocate of the theory of ideas and an adept of Pythagorean 
wisdom.'® Though this radical solution has attracted no following, 
the Pythagorean origin of the theory of ideas, and especially of the 

! Lun. Protr. sı.7ff; Arist. Protr. fr. 11 Walzer. On this, cf. Burkert, Hermes 1960, 


i668, below, ch. D 3, n. 77. 1. Düring, Aristorle’s Protrepticus (Göteborg, 1961) p. 189, holds 
to the Aristotelian origin of this passage in lamblichus (B18-20 Düring); this forces him 


to aınooth over the difficult transition at lam. Protr. p. §1.6f by conjecture and to ignore 
the characteristic ris dori; at lam. Profr. 4.11; as a result, the hints toward source analysis 
that the text of lamblichus provides arc arbitrarily removed. 


Ct below, ch. Ul 3 and VI 3, n. 46. 
Ot Burnet, EGP 2778, 3086; TAPIE 181; Taylor, "im. and VarSecr (Oxford, 1911) 
[ELI 
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doctrine of recollection, is still being discussed; and it is gencrally 
taken as proved that Plato owed his scientific knowledge to the Pythag- 
oreans, especially in the realm of astronomy 

Zeller had scarcely more than touched on the natural sciences, never 
doubting the fundamental importance of the Pythagoreans in the 
development of Greek mathematics, astronomy, and music (I 405f). 
Here was a further incentive to look for more precise results. After the 
fundamental investigations of Paul Tannery, the comprehensive 
expositions of Sir Thomas Heath, and the competent studies of Abel 
Rey, detailed reconstructions of Pythagorean mathematics were given 
by Oskar Becker, B. L. van der Wacerden, and Kurt von Fritz. Even 
though every attribution to Pythagoras himself remains unprovable, 
still the reconstruction seems to lead back almost as far as his era.!é 

Thus analyscs and reconstructions have in many ways given occasion 
to think less skeptically than Zeller about the sources for Pythagorean 
history. Moreand more the tendency has been to put a higher valuation 
on the later tradition. Even apocryphal works were, correctly, taken 
seriously as evidence pertinent to intellectual history, and some were 
credited with an early date, in particular the Memoirs (Hypomnemata) 
that had been excerpted by Alexander PolyhistorJ" Research in the 
religious history of late antiquity led in a similar direction. Franz 
Cumont and Jéróme Carcopino made extensive use of Pythagorean 
tradition in the interpretation of funerary symbolism of the imperial 
period. From this point of view there was no difference discernible 
between early and late Pythagoreanism; it was rather as though a 
powerful and continuous stream flowed from an ancient source. 
The numerous studies of Pierre Boyancé also follow this tendency ; 
their aim is to grasp the "origine pythagoricienne" behind late 
material. 

Understandably, the “Italian philosophy” was interpreted (and still 
is) in an even more trustful spirit in Italy. Augusto Rostagni's book 
Il verbo di Pitagora may be regarded as the most ingenious, though at the 
same timc the most daring, attempt to comprehend science and mysti- 
cism as a unity and to trace them back to Pythagoras himself.18 The 
concern of Rodolfo Mondolfo has been cautious but resolute defense 


* Cf. below, ch. I 2, n. 82; II 6, nn. 22-24. 

18 On Plato's astronomy, below, ch. IV 1-2; cf. also H. Cherniss, Lustrum 4 (1959) soff. 

" Cf. below, ch. VI. 

"Cf n. s. Delatte, Pol. 121ff, maintains that Archytas? On Law and Justice is genuine 
(but see below, ch. 13, n. 156). See also Mondolfo in ZM 382tf. 

1 On this, cf below, ch. HL i, n. 7: sec also ch. Hi, n. 37; H2, n. 38. 
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of the tradition against the attacks of critics? Even the translations 
and explications of the Pythagorean source material collected in the 
Fragmente der Vorsokratiker, by Antonio Maddalena (1954) and Maria 
Timpanaro Cardini (1958-1964), have the goal of confirming the age 
and philosophical significance of Pythagoreanism; and chauvinistic 
enthusiasm for Pythagoras runs riot in the bulky works of Vincenzo 
Capparelli.2° 

Over against all these attempts to achieve a more positive view than 
Zeller are energetic movements of scholarly criticism which have even 
called into question testimony accepted by that scholar. The genuine- 
ness of the Philolaus fragments was attacked by Carl Schaarschmidt 
in 1864, and in 1868 by Ingram Bywater. While Zeller’s authority 
held up for a while in Germany, Burnet followed Bywater and there- 
with ensured the predominance of the negative verdict on the Philolaus 
fragments which still holds in the English-speaking world.2t 

Rejection of these Philolaus fragments is an essential element in 
the thesis of Erich Frank, whose book Plato und die sogenannten Pythag- 
oreer (1923) towers over everything else that has appeared since Zeller 
on the history of Pythagoreanism, in the qualities of critical vigor, 
penetration, and firmness of judgment. To be sure, its merits are 
counterbalanced by one-sidedness and obvious perversities. Frank’s 
methodological contribution was that he consistently held to the history 
of the natural sciences—mathematics, music, and astronomy—as 
basis for the reconstruction of Pythagoreanism. The first result was 
to date the development much later; all Pythagorean science, he 
thought, had come into existence in the circle of Archytas, about 
400 B.C., influenced by the fully developed atomism of Democritus. 
The philosophy of the "so-called Pythagoreans,” however, the 
number theory, was dependent on the late Plato, and was basically 
a creation of Speusippus, who had also himself forged the book 
attributed to Philolaus.2 The figure of Pythagoras fades into the mist, 


? Mondolfo added to his translation of Zeller an ample “Nota sulle fonte della cono- 
scenza € ricostruzione storica del Pitagorismo” (313-385), and published two parts of it 
separately: “Sui frammenti di Filolao,” RivFil 15 (1937) 225-245 (=ZM 367-381), and 
" Platone c la storia del Pitagorismo," A&R 39 (1937) 235-251 (=ZM 335-345). 

2 La sapienza di Pitagora (Padua, 1941-1944), 2 vol. with 1,536 pages; Il contributo 
pitagorico alla scienza (Padua, 1955); and Il tenore di vita pitagorico ed il problema della 
omoiosis (Padua, 1958). 

21 CF. Zeller 1 369.3 (vs. Schaarschmidt); below, ch. IH I, n. 14. 

” This thesis was advanced by Ernst Howald, too, in Essays on the History of Medicine 
Presented to Karl Sudhoff (Zürich, 1924, pp. 63-72; see his very favorable discussion of 
Frank's book, JAW 197 | 1923] 16610), and worked out, though in a somewhat superficial 
manner, in the dissertation of Jenny Bollinger (Zürich, 1945). 
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and all the much-discusscd Pythagorcanism of the fifth century 
becomes a mirage. 

Frank’s book, teeming with arbitrary theories and ex parte judg- 
ments, has been severely criticized; and curiously enough, Frank 
himself expressed quite different views in later writings.?* Nevertheless, 
the book still has importance, above all because of the extreme way in 
which the problem is put: "Plato and the Pythagoreans "—their 
mutual relationship is in fact the central problem of any historical 
investigation of Pythagoreanism, and Frank was right in perceiving 
that the influence did not go entirely in onc direction. There is Platonic 
material which at a later date was wrongly labeled Pythagorean, and 
the generation of Plato's immediate disciples—Speusippus, Xeno- 
crates, and Heraclides—played the decisive role in this development. 
Just as correct, and important, is the idea of regarding “Pythagorean ” 
mathematics and science in the context of non-Pythagorean science, 
which stems from the Ionian and Eleatic philosophy of nature, and 
inquiring to what extent the Pythagorcans may have been on the 
receiving side. 

In fact, notwithstanding the reconstructions of “Pythagorean 
mathematics,” the date and importance of Pythagorean influence on 
Greek mathematics had been called into question as long ago as 1907 by 
Gustav Junge, then by Heinrich Vogt, and above all by the profound 
and influential work of Eva Sachs, Die fünf platonischen Körper (1917). 
The reports relating to Pythagoras himself are eliminated, what is 
firmly attested is dated later, and the non-Pythagorean science of the 
Greeks is revealed. Finally, William Arthur Heidel tried to push further 
on in this direction. If we add that the reports of the “religious leader” 
Pythagoras were subjected by Walther Rathmann to so devastating 


3 As late as 1951 a direct attack was published: G. de Santillana and W. Pitts, “ Philolaus 
in Limbo, or: What Happened to the Pythagoreans?” Isis 42 (195 I) 112-120. ^ 

^ Though one read in 1923 that “all those discoveries attributed by later writers to 
Pythagoras himself were in fact achievements of certain Southern Italian mathematicians 
of the time of Plato" (vi), he wrote later (Knowledge, Will and Belief: Wissen, Wollen, 
Glauben : Collected Essays, ed. L. Edelstein [Zürich, 1955] p. 82) “it can hardly be doubted 
that Pythagoras was the originator of this entire scientific development. He was a rational 
thinker rather than an inspired mystic." Though he had in 1923 held it to be impossible 
that Plato had taken over Pythagorean material (Philolaus) in Philebus 16ff—“if one 
reads the Philebus without prejudice, one has the impression, throughout, of being in the 
presence of the mature result of a long philosophical career” (p. 304)— still, he declares 
quite plainly in 1940 that Plato was dependent, in this passage, on Pythagorean ontology 
(AJP 61 [1940] 49: Knowledge, Will aud Belief 100). On the other hand, his radical hyper- 
criticism comes to the fore again in a review of von Fritz's Pol., AIP 64 (1943) 220-225. 

™ AIP 1940; cf. below, ch. VI. 
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an analysis that scarcely anything remained, and that the keen analysis 
of Harold Cherniss shook in a dangerous way the very foundation 
of Zeller's structure, that is, the reliability of Aristotle's data, it seems 
that the last vestige of a possible consensus has disappeared, and it is no 
wonder if resignation spreads. l 
The material seems to fall into the pattern each inquirer is looking 
for. The historian of science rediscovers Pythagoras the scientist; the 
religiously minded show us Pythagoras the mystic; he who believes in 
a synthesis above rational analysis tries to show that in Pythagoras the 
coincidentia oppositorum is comprehended in a Basic Idea; the anthropolo- 
gist finds “shamanism”; and the philological scholar may play off 
against one another the contradictions of the tradition, so that critical 
virtuosity may sparkle over a bog of uncertainty. Pythagoreanism is 
thus reduced to an impalpable will-o-the-wisp, which existed every- 


where and nowhere. 


The very life of philology is the struggle between the tendencies 
toward faith in the tradition and skepticism of it. In the case of Py- 
thagoreanism, to be sure, the skeptical tendency has from the outset 
powerful arguments on its side. The apparent primary sources, writings 
of Pythagoras and his pupils, some of which are preserved while 
others are known to us through secondary reference, are with very 
slight exception unquestionably apocryphal. There is no longer even 
any discussion of their authenticity, except for the Philolaus fragments 
and some of the Archytas material. Of course, “forgery” has its 
own importance in intellectual history; but in the discussion of early 
Greek thought there is no place for that which—like the book of 
Ocellus or of Timaeus of Locri—is obvious imitation of Platonic and 
Aristotelian material. 

In addition, the secondary sources, comprising the tradition about 
the life and doctrines of Pythagoras and the history of his school, 
contain a good many sheer impossibilities?” and, still more often, 
undeniable contradictions on very important questions—whether 
Pythagoras was present at the revolt in Croton, whether the numbers 


28 See now Thesleff, Texts (245 pages!) ; as against 94 ro of text i Archytas, which 
i rded as genuine, there are 46 pages of ps.-Archytas material. 
po rede was taken prisoner in Egypt by Cambyses (525 B.C.), a I2 d 
in Babylon, and then returned to Samos in time to leave the island, in 532 B.C., iue o 
the tyranny of Polycrates (cf. below, ch. Il 2, n. 16). He met Phalaris about 579, an e 
the teacher of Empedocles, who was born about 490. The musical experiments which are 
attributed to Pythagoras are physically impossible (below, ch. V 1). 
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should be thought of as corporeal or incorporeal, whether Pythago- 
reans believed that the earth moves or not.28 Each side of each question 
is advocated by ancient authoritics, sometimes with explicit polemic. 
Even the most extreme credulity comes to a limit here; it is simply 
impossible to accept “the Pythagoras of tradition,” because there is no 
single tradition. 

Finally—less striking but scarcely less disquieting—in many cases 
late tradition gives the name of Pythagoras, where older tradition, 
dealing with the same topic, does not do so.?* This circumstance is 
even more suspicious when a number of apparently ancient testimonies 
crumble at the touch of analysis—the name of Pythagoras is inter- 
polated in Aristotle’s Metaphysics,3° added by Iamblichus in a passage 
from Aristotle in his Protrepticus,® supplied by Proclus, after Iamblichus, 
in a fragment of Eudemus,?? inserted by Porphyry in a passage stem- 
ming from Theophrastus.?? When observations of this kind multiply, 
Zeller’s suspicion about the “expansion of the tradition" seems 
justified. 

On the other hand, criticism is always subject to counter criticism. 
Though many sources may be late and not very reliable, more must lie 
behind them all than a simple zero. “ Pythagoreanism without Pythag- 
oras," without chronological position or a place in the history of 
thought, is not only unsatisfying to the scholar, but impossible in 
itself. A minimalism that eliminates every aspect of tradition which 
scems in any respect questionable cannot help giving a false picture. 

These very difficulties in evaluating the Pythagorean tradition reveal 
ccrtain characteristic differences between Pythagoras and the other 
pre-Socratics, which inevitably set the direction for a new study of the 
problem. Just as a city which was continuously inhabited over a period 
of time, by changing populations, presents to the archaeological 
investigator far morc complicated problems than a site destroyed by a 
single catastrophe and then abandoned, the special difficulty in the 
study of Pythagorcanism comcs from the fact that it was never so dead 
as, for example, the system of Anaxagoras or even that of Parmenides. 
When their systems had been superseded and lost all but their philologi- 


?35 Cf, below, ch. HI 2, nn. 46-47; E 3, n. 52; HI 1, nn. 67ff. 

?9 Cf. below, ch. I 2, n. 76; 116; IV 1, nn. 19, 32, 38; VI 1, nn. 34-37. 

9! Cf below, ch. I 2, n. 6. 

9! Cf, above, n. t1. 

OL below, ch. VIE i. 

9» por, Abst. 2:28, p. 158.5 14 Nauck; ch. Je Bernays, Theophrastos’ Schrift über die 
Frommigkeit (Berlin, 1866) bot. 
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cal and historical interest, there still seemed to be in the spell of Pythag- 
oras’ name an invitation to further adaptation, reinterpretation, and 
extension. And at the source of this continuously changing stream lay 
not a book, an authoritative text which might be reconstructed 
and interpreted, nor authenticated acts of a historical person which 
might be put down as historical facts. There is less, and there is more: 
a "name," which somchow responds to the persistent human longing 
for something which will serve to combine the hypnotic spell of the 
religious with the certainty of exact knowledge—an ideal which 
appeals, in ever changing forms, to each successive generation. 
Scholarship cannot succumb to this spell. Its first task must be, 

since the original phenomenon cannot be grasped directly, to interpret 
interpretations, to single out and identify the different strata of the 
tradition and to look for the causes that brought transformation to the 

icture of Pythagoras.*4 Zeller, in his day, had seen the task and solved 
P ythag M 
it in his own way, blaming neo-Pythagoreanism for all the “late” 
distortions. Since the results of source analysis are hardly compatible 
with this thesis, inquiry must take a new start.” Perhaps the chances 
of success are better thap before; our knowledge of the development 
of fourth-century philosophy has grown, thanks to studies of Academic 
and Peripatetic tradition, notably by Werner Jaeger®® and Fritz 
Wehrli,® and to the elucidation of the Platonic system of first principles 
carried on, after Julius Stenzel, by Hans Joachim Kramer and Konrad 
Gaiser. The flood of works on the pre-Socratics has provided us with 
means of distinguishing fifth-century thinking, in the wake of Par- 
menides, from later philosophy. And in relation to this, we should be 
able to identify an even earlier stratum. 

At the same time, the intention in what follows is to give its full 

value to each of the various aspects of the Pythagoras tradition. One 

9! The Pythagorean movement still lingers on today. The book of Jean Mallinger, 
Pythagore et les mystéres (Paris-Brussels, 1944) is dedicated to the “revered head of the 
Pythagoreans of Belgium,” and his conviction is that “Pythagoras answers, in an amazing 
way, all the questions and all the needs which today's anxiety brings forth” (p. 7). The 
same author has written a Note sur les secrets ésoteriques des Pythagoriciens (Paris, 1946). 
In July and August, 1955, there was held in Brussels, Athens, and Samos a “ Pythagorean 
World Congress" (cf. Schottlaender 333). Since then, Tigani, the site of ancient Samos, 
lias been renamed Pithagorion. 

5 The task of disentangling the various branches of the tradition has been emphasized 
especially by Olof Gigon; see Entretiens sur l'antiquité classique I (Vandoeuvres-Geneva, 
1952) p. 141. 

* Jaeger showed how the Old Academy and Peripatos projected their own ideal, at 
each period, upon Pythagoras (Arist. gyf; SBBln 1928, 395f, 415tf). 


9 Cf. his commentary on the relevant fragments of Aristoxenus, Dicacarchus, Hera- 
clides, and Clearchus. 
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can take science seriously as science and at the same time comprchend 
the meaning and function of that which was present before sciencc, and 
which continues to influence it. One can acknowledge the structural 
unity of philosophy and still recognize that the history of thought is not 
exhausted in the reconstruction of doctrinal formulae. It is inherent 
in the forms of life, it cannot be separated from the unique individual, 
and it cannot be repeated. 

Most studies of Pythagoreanism have dealt with only one restricted 
aspect; even Zeller confined himself to the development of philosophi- 
cal concepts, left mathematics aside, and bracketed out religious and 
ethical questions; and later works have been even more specialized, 
whether in the philosophical area, in that of mathematical, astronomical, 
and musical problems, or that of religion. The very thing that might 
seem rash and hasty, in view of the fundamental differences of inter- 
pretation, is what the nature of the situation demands: as many-sided 
a treatment of the problem as is possible. For many of the contradictory 
conclusions have come from investigating and tracing the course of 
single paths of development, with no thought of the way in which 
these may converge with other, equally important lines. Any attempt 
to date Pythagorean philosophy and science back as far as possible, 
even to Pythagoras himself, must take account of its connection with 
the religious-cultic and primitive sides attested for the movement; and 
any investigation of Pythagoras the "shaman" must endeavor to make 
sense of the later development of Pythagorean science. The division 
of labor which seems so reasonable brings along with it the danger of 
a vicious circle. It can happen that the historian of science builds his 
reconstruction on a philologically inadequate foundation; the philolo- 
gist takes over the seemingly exact result of the historian of science; 
the philosopher, on the basis of this criterion, rejects contradictory 
cvidence—and so on. The many-sided treatment which can prevent 
misunderstandings of this kind must be the objective of the classical 
scholar; collection, interpretation, and critical analysis of the ancient 
evidence is the necessary common foundation. Mathematical and 
philosophical thought, as well as parallels from comparative religion, 
can never yield more than possibilities; as to the historical facts, the 


sources are decisive. 


At the beginning of the following studies stands, not the analysis 
of the oldest evidence, but discussion of the tradition of Pythagorean 
philosophy; the task turns out to be not to separate older and more 
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reliable from later and more dubious material, but to judge between 
traditions which are contradictory but of equal antiquity. In this matter 
a remarkable stroke of luck has provided us with an important new 
piece of source material, a fragment of Speusippus on Pythagorean 
philosophy first published in 1953. This makes certain, what a careful 
analysis of the sources would in any case make likely, that a Platonizing 
interpretation of Pythagorcanism, which had a decisive influence on the 
later tradition, gocs back to Plato's immediate disciples and differs 
sharply from the reports of Aristotle. The latter's evidence thus be- 
comes more important than ever; for he alone warns us to separate 
Pythagorean and pre-Platonic from Platonic material. Only from the 
point of view gained by the revelation of this contrast is it possible to 
evaluate Plato's own testimony, and in particular the allusions in the 
Philebus. In this way we find incontrovertible evidence—as against 
Frank and Howald—of a pre-Platonic and pre-Socratic philosophy of 
the Pythagoreans. 

Study of the oldest, pre-Platonic tradition can thus be supplemented 
by those pieces of evidence which stand outside the Platonic influence, 
and were not affected by the reinterpretations mentioned above. Once 
more the reports of Aristotle become especially important, the frag- 
ments of his lost monograph on the Pythagoreans. The Pythagoras 
story, which used to be, for the most part, written off as the unfortu- 
nate product of the obfuscation of historical facts, may be understood as 
the expression, precisely, of a definite historical reality. Pioneers of this 
line of interpretation were Karl Meuli and E. R. Dodds. To the legend 
belong the acusmata, in their essence doubtless extremely old. The 
result that emerges is a rather distinctive picture of a shamanistic 
“Wise Man” and a Life, or Way of Life (bios), dominated by ritual—a 
Pythagoreanism foreign to all exact science. 

The study of the Philolaus fragments harks back to the results of 
the first chapter. A point of view is achieved from the distinction of 
Platonic and Aristotelian traditions about Pythagoras, from which one 
can sec clearly the genuineness of at least part of these fragments. The 
attempt is made, then, to make these understandable in the framework 
of fifth-century thought, as the attempt of a Pythagorean to come to 
terms with the natural science (physiologia) of the Ionians and the 
Eleatics. 

The history of the natural sciences can confirm this result, for on 
one hand the Philolaus testimonia take their position in the history of 
fifth-century thought, while on the other the origin of the exact 
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sciences is seen to lie outside the Pythagorcan realm. The renown of 
Pythagoras as the inventor of mathematics and mathematical natural 
science is explicable as a distortion. of perspective; a pre-rational 
interpretation of the cosmos, along with arithmological speculation, 
is seen in hindsight as rational science. . 

My aim has been to take full account of the ancient evidence; 
and the modern literature has been consulted as fully as was practicable. 
As far as possible the originator of cach particular thesis or argument 
has been named, but it was out of the question to try to provide an 
encyclopedic doxography of all pertinent views on each problem. I 
hope nothing decisive has been overlooked. 


98 [t js often not necessary to cite all parallel passages. Citation of a passage in AM 
in Di ius i “take lerener ` collection of parallels 
or in Diogenes Laertius is always to be taken as also à reference to the ce n 


in the editions of Deubner and Delatte, respectively. 
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I. THE PLATONIC THEORY OF IDEAL NUMBERS 


IAárav mv8ayopite.—from the time of Aristotle, this finding has 
often been repeated! but there is little clarity as to the extent and the 
manner in which Plato borrowed Pythagorean doctrine, or as to what 
Pythagoreanism was like before Plato. This applies especially to those 
attempts to derive the Ideas from numbers, to equate them with 
numbers, or even to replace Ideas with numbers, which Aristotle and 
others attribute to Plato and his pupils, in particular to Speusippus and 
Xenocrates. These theories looked somewhat like a capitulation to 
Pythagoreanism on the part of the aging Plato, until Julius Stenzel set 
the task “to understand the concepts of Plato’s late philosophy in their 
own context and to incorporate into Plato’s philosophical develop- 
ment, inseparably, those ‘Pythagorean mystical’ elements that have 
up to now been traced back to external, foreign influence."? Since 
then, much scholarly work has been devoted to the Platonic “doctrine 
of principles"? and to its interpretation in Platonic terms, starting 
from Platonic presuppositions. Still the question of pre-Platonic 
sources, of pre-Platonic Pythagorean doctrine, persists. The crucial 
point is to grasp firmly what the difference is between this and the 
later, Platonic philosophy. An investigation must start from a sketch 
of the Platonic theory of principles, since we know more about its 
context. 

The foundation for the study is the evidence of Aristotle; he alone 
sets up Platonic and Pythagorean doctrines side by side, specifying 


1 Esp. Met. 987229 ff.; cf. e.g. Aét. 2.6.6; Cic. Rep. 1.16, Fin. 5.87, Apul Flor. 15, 
p- 60, Apul. Plat. 1.3, ch. I 4, n. 47. 

* ZG 108. 

* Handy bibliography in the German reprint of Stenzel ZG and in Gaiser, who also 
gives a convenient collection of the sources. The most comprehensive work remains 
L. Robin, La théorie platonicienne des idées et des nombres d'après Aristote (Paris 1908, repr. 
1963). New evidence was adduced by Merlan (1934) and Wilpert (1940, 1941). The paper 
of H. Gomperz (1930) deserves special mention, because it has been generally overlooked. 
A new, energetic attempt at reconstruction and interpretation has been made in the books 
of Krämer (1959) and Gaiser (1963); among more recent. contributions, see Theiler 
Isonomia; Dönt; K. H, Hting, Phronesis 13 (1908) 1-31. 
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their points of agreement and—what is almost more important—their 
differences.? 

This might appear an extremely unfavorable point of departure. 
Precisely as the result of the amount of recent research in this field, it 
remains one of the most controversial in Platonic studies, without any 
prospect of early agreement. There is controversy as to how the con- 
nection of ideas and numbers is to be understood, how the whole 
matter is related to the well-known philosophical theories expressed in 
Plato’s dialogues, and what is to be attributed to Plato himself and what 
to his various pupils. And the most learned studies in the field, the 
books of Harold Cherniss,’ have shaken the very foundation of the dis- 
cussion with the thesis that most of the supposed evidence is wrong 
inference, or even falsification, by Aristotle, and that the true Plato is 
to be found only in the dialogues and has nothing to do with these 
speculations. At the other extreme, Krämer and Gaiser hold that the 
backbone of Plato’s philosophy is a “doctrine of principles” (Prinzi- 
pienlehre) which can be found even in allusions in the dialogues. The 
lively, sometimes acid, discussion which has been going on for years 
will not easily be brought to a solution.* 

Fortunately for the reconstruction of Pythagorean doctrine, not 
much depends on the solution of these problems. What the relation is. 
between Plato's dialogues and the “doctrine of principles," whether it 
represents an early or only a late stage in Plato's philosophy, whether 
a particular doctrine is to be traced to the historical Plato, to Speusippus, 
Xenocrates, or even to Aristotle's interpretation, becomes irrelevant 
when the issue is to cstablish the difference between Platonism in 
general and earlier Pythagoreanism. In what follows, the adjective 
“Platonic” may be understood as applying to "Platonists" and 
“Platonism,” regardless of the question of their relation to the philo- 
sophy of Plato himself. 

For, though Cherniss has rightly emphasized the independence of 


* Astonishingly little attention has been paid to Aristotle's distinction of Platonism from 
Pythagoreanism, though Zeller (I 465f) collected the evidence. Thus down to Raven 
(KR nos. 320, 405, 406) and Guthrie (I 256-262; cf. below, ch. I 2-3). Platonic doctrines 
arc included among Pythagorean documents. Frank denied himself a “more exact 
source-analysis of the Aristotelian and post-Aristotelian reports," because ofthe inadequacy 
of “the space available" (n. 388); thus he missed what would have refuted his thesis 
(cf. below, ch. I 2) that all “Pythagorean” philosophy is post-Platonic. 

è Cherniss, Plato, vol. I—the second volume is not expected to appear—and Riddle, 
esp. pp. 20ff. 

* For a polemical survey, cf. Krämer, MH 21 (1964) 137-167; Philologus 110, (1966) 
35 70; earlier criticism of Cherniss’ theses: De Vogel, Mnemosyne 1949; Ross, PTT 142ff. 


1. The Platonic Theory of Ideal Numbers 


Plato’s pupils and the differences between their doctrines,’ still it inet 
to be denied that there is a common tendency in the area of “first 
philosophy "—to use Aristotle's term—in their essays at basic onto- 
logical doctrine. The aim is to trace ideal Being to its basic principles 
(äpxat) and to understand this Being in terms of these principles, just 
as the Platonist learned to understand the world in which we live from 
the point of view of the ideas. Heinrich Gomperz proposed the con- 
venient term "system of derivation," though this characterizes the 
movement of thought in a one-sided manner. It is rather the ascent 
from the empirical to the Higher, the vision of the Idea through the 
world of experience that surrounds us, and the realization of the agathon, 
the One, in the complexity of the ideas that Platonists strive for, than 
conceptual “deduction” or “derivation” (Arist. EN 1095232). 

The problem of unity and multiplicity of ideas, of their interpene- 
tration and their distinction by the method of diaeresis was, as the 
dialogues show, of increasing concern to Plato. The borderline 
between dialectical exercise and metaphysical seriousness seems to be 
deliberately blurred. There occurs a curious reticence when the con- 
versation touches upon the most essential questions, even in early dia- 
logues.? In the Timaeus, Plato gives more definite indication that it is 
the question of the mdvrwv dpy7 (the first principle of all things) that 
is being bracketed out (48c): Plato has reduced the multiplicity of the 
world to the four elements, the elements to regular solids, and these to 
triangular surfaces; " but the principles that are still prior to these god 
knows, and he among men who is dear to him" (53d). The Republic 
introduced the Good as the Highest, the Sun in the realm of ideas, 
“beyond being” (sogb). The opposite to the good, in all the later dia- 
logues, is described as an indefinite oscillation in two directions, 
toward "great and small," “more and less," "stronger and weaker," 
and it is the Good that constitutes measure and definiteness in this 
continuum.!? 

It is from this point of view that we can approach the reports about 
Plato's oral teachings,” in particular the lecture On the Good. Our 


? Riddle Goff. 

* Parm. 1292ff (and passim), Phlb. 15a, Soph. 251aff. Cf. Krämer 429ff. 

® Prot. 357b. Cf. Krämer 389ff. 

!% This has been worked out in a convincing way by Krämer. 

! [n one passage Aristotle cites explicitly the “unwritten doctrines" of Plato (Phys. 
209b15; cf. Cherniss, Plato 1138, 166f, Krämer 416ff), and he clearly refers to them in 
other passages (Ross, PTI 143); once (992222) he speaks of Plato's "repeated" pro- 
houncements, 
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principal source for these is the comments of Aristotle? Besides, 
written records of this lecture by Spcusippus, Heraclides, Xenocrates, 
and Hestiaeus are attested,!? and it is possible that a detailed report in 
Sextus Empiricus was derived, by a roundabout route, from one of 
these.!4 Simplicius has preserved an important fragment from a report 
of Plato’s pupil Hermodorus;!5 besides, Aristoxenus reports, on the 
basis of an oral account by Aristotle, on the external circumstances and 
the content of the lecture,!® and there are some relevant statements in 
Theophrastus’ Metaphysics. Reconstruction may proceed here on a 
comparatively broad basis.” It is hard to get rid of the tradition which 
traces the theory of ideal numbers to this lecture;!* proceeding from it, 
Plato's students developed the theory in their own way. In reporting 
on it, Aristotle's attitude varies according to the subject he is dealing 
with. The ideal numbers are not treated in Hepi iSeév,!° whereas in 


12 Frr, 27-31, on which see esp. Wilpert, Hermes 1940. Even Cherniss concedes that 
Alexander of Aphrodisias used the book directly, though obviously no one did so after 
him (Plato 119n. 77; Riddle 27ff). 

13 Simpl. Phys. 151.6ff, 453.25ff; for Heraclides, D.L. 5.87; for Xenocrates, D.L. 4.13. 

14 Sext. Emp. Math. 10.248-284. Cf. ch. I 3. 

15 Phys. 247.30ff; sec esp. Wilpert, Hermes 1941, 227ff, and Zw Fr 183ff; De Vogel, 
Mnemosyne 1949, 205ff; Cherniss, Plato 285ff; Krämer 282ff. 

16 Harm. 2, p. 30 M.: the logoi had to do “with mathematics, numbers, geometry, 
astronomy, and, finally, that the good is single" (translating Macran’s conjecture 
«1»áyafóv and taking ro vrépas as adverbial. Cf. Cherniss, Riddle 87 n. 2, Ross, PTI 148 
n. 1, 244, Krämer 423; differently interpreted in De Vogel, GP I 274 n. 1). 

17 Cherniss tries to undermine this foundation with the observation that in the reports 
about the lecture On the Good the point corresponds to the One (Alex. Met. 55.20ff; 
Simpl. Phys. 454.19ff; also Sext. Emp. Math. 10.259ff), while according to Aristotle 
Plato eliminated the concept of the point (992a20ff; Cherniss, Plato 167ff, Riddle 28f). 
De Vogel’s attempted compromise, Mnemosyne 1949, 306ff, is not completely convincing. 
In the passages of Aristotle, however, which refer to Plato, there is no mention of the 
point as a “monad having position”; the first number is 2 (cf. 1081a21ff), and the first 
geometrical entity is the line, whereas Speusippus adopts the point corresponding to One. 
Thus there is some inexactitude in the later reports (cf. Kramer 418 n. 76: the commenta- 
tors are using mathematical terminology). This tends to confirm the reliability of Aristotle. 

18 While Cherniss seeks to isolate the lecture On the Good as much as possible (Riddle 


12), Ross speaks of a “course of lectures” (PTI 148), and Krämer states: “ The discourses. 


on the Good provide ...the standard expression for the teaching activity of Plato in 
general” (409); he could refer to woAAd«es Pl. Ep. 7.3422 and Arist. Met. 992a22, but his 
argument from the “imperfect of repetition" (407) in the passage from Aristoxenus 
(Harm. 2 p. 30 M.) is not conclusive; he would understand “every time when the lecture 
turned out to be on mathematics . . . this would seem, I think, paradoxical to the audience.” 
But öre 8é daveinoav may as well be optative in indirect discourse (W. Theiler, AGP so 
[1968] 29 n. 1). Aristotle used to tell the anecdote as a warning how not to proceed in 
lecturing, how to avoid disappointment by correct advertising. Evidently not the audience 
alone had been disappointed. Thus this experience has—against Krämer—nothing to do 
with the “test” described at Ep. 7.340b, the deliberate discouragement of merely curious 
auditors hy demonstrating the difficulty of philosophy. 

0 Theiler, Isonomia 92, draws chronological conclusions from this. ‘That the theory 
of ideas was first set up without recourse to ideal numbers is stated by Aristotle at Met. 
1078b11. 
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his discussions of "first philosophy," he has a tendency to put a dis- 
proportionate emphasis on number theory: “If the Ideas are not 
numbers, it is impossible for them to exist at all; for from what kind 
of principles will the Ideas come?" (1081a126). 

The most important hints at these unwritten doctrines in the corpus 
Platonicum are to be found in famous passages of the seventh Letter; 
no wonder therefore that the discussion about the “esoteric” Plato is 
intimately bound up with the question of the genuineness of that 
letter.?? Again, however, the answer is of limited importance for the 
investigation undertaken here: it is generally agreed that the letter is 
either by Plato, or by one of his immediate pupils, and, even in the 
latter case, the doctrines contained, especially the “ philosophic digres- 
sion" have about the same degree of authenticity as the reports on the 
lecture On the Good. Dionysius, the letter says, has learned from 
Archytas (338c) and Dion something of the doctrines which Plato him- 
self had not yet wanted to communicate to him, parakousmata (338d), 
chance bits of information about “the greatest matters" (341b), 
"something of that which is highest and first in the philosophy of 
nature” (344d; cf. 341d). It concerns “truth about virtue and vice" 
(349a-b), and at the same time “truth and falsity in the whole of being" 
(344b), one singular object of learning (mathema), which is not easy 
to communicate (341c). The "greatest teaching" is the Good (Rep. 
sosa), thus the close relation between the comments in the seventh 
Letter and the later memoranda of his pupils On the Good is obvious. 
As the audience was startled that “the Good” should concern mathe- 
matics and astronomy, the letter binds up "philosophy of nature” 
with “ virtue and vice." Plato states however, “There is not any writing 
of mine on these matters, nor will there ever be, for this is a thing 
which cannot be put into words like other doctrines" (341c)—a 
sentence as famous as it is controversial in its interpretation. While 
Cherniss believes that anyone who takes these words as genuine and 


?? The authenticity of the seventh Letter had been a cornerstone of Platonic scholarship, 
especially in Germany, since Wilamowitz’ Platon (1918), but Cherniss pronounced a 
negative verdict (Riddle 13), and proofs of inauthenticity were undertaken by G. Miller. 
Archiv Philos. 3 (1949) 251-276 (contra, H. Patzer, ibid. 5 [1954] 19-36, and B. Stenzel, 
AJP 74 [1953] 383-397)—and above all by L. Edelstein, Plato’s Seventh Letter (Leiden 
1966) (contra, K. von Fritz, Platon in Sizilien, [Berlin, 1968]). The aid of the computer has 
been invoked: M. Levison, A. Q. Morton, A. D. Winspear, Mind 77 (1968) 309-325; 
but to attribute not only the seventh Letter but the introduction to the Timaeus and the 
Critias to Speusippus can hardly be the final solution. 

"The philosophical digression is introduced as a Aóyos... moààáris ... pndeis 
(342a). For interpretation, cf. H. G. Gadamer, "Dialektik und Sophistik im siebenten 
platonischen Brief,” SBHeid 1964, 2; K. von Fritz, Phronesis 11 (1966) 117-153. On 
dvopa, Adyos, «i&wAov, Pl. Pal. a85c-286a; ovala, Adyov, övona, Leg. 89sd-c. 

ao 
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relates them to the On the Good must in consistency give up trying ever 
to understand Plato, Krämer emphasizes that these “ ultimate matters” 
are not "inexpressible" in an absolute sense, but only for the great 
mass of mankind.?2 Yet Plato himself shows how serious he is about 
this “‘inexpressibility” by tracing its cause, in an excursus, to the rela- 
tion between Being and the means of knowing. There are four means 
or steps of "knowing" an object: by name, by definition, by image, 
or by knowledge to which mind and right opinion are added (Emoriun 
kai votis dAn@rs re éta, 342c). But the fifth, Being itself, stands apart as 
“that which is the object of knowledge and truly exists" (342b). Mind 
(nous) comes closest to this (342d) but even mind does not grasp it 
completely and unambiguously. Each of the four kinds of knowing 
comprehends a qualitative aspect (poion ti) as much as the Being which 
the soul is seeking (342e): “There are two things, the Being and the 
qualitative aspect, and it is not the ‘what kind’ but the ‘what’ that the 
soul seeks to know. But each of these four proffers to the soul the thing 
that is not being sought, and thus fills every man's mind with puzzle- 
ment and unclarity"" (343b-c). Because of this inadequacy—even on 


the part of mind and knowledge—it is easy to contradict and refute. 


where the “fifth” is concerned: ‘‘ When we are under the necessity of 
separating out and revealing the fifth element, anyone who likes to do 
so has the means of confuting us” (343d). The ring of disappointment 
at the “contempt” (341e, 345b) to which the most sublime is exposed 
may echo the contempt (9mokaredpóvovv Aristox. ; above, n. 16) shown 
by hearers of the lecture On the Good. Therefore the only course 
possible, the letter says, is to take those who are already on the right 
path and are "related to" truth (344a), and lead them on, in patient 
practice, to the point where Being reveals itself to them in a sudden 
illumination: "Knowledge of each thing, and Mind, blaze forth in 
his view as he strains to the limit of human capacity” (344c).4 

If this is taken seriously as Plato's view, the dialogues are devaluated 
as lacking seriousness, being only preliminary guideposts to what ought 


22 Cherniss, Riddle 13; Krämer 25ff, 401, 457ff; Gaiser 4f. According to Pl. Leg. 968e, 
the most important mathemata are not secret, (dmóppyra), but cannot be told in advance 
an 6 Ta). . 
The d rnction ri-molov appears as carly as Gorg. 448e, Meno 71b. To modern logic, 
the rf question seems to be almost void of sense (R. Robinson, Plato’s Earlier Dialectic 
[Oxford, 1953*] 49-53) which shows that it is not modern logic for which ‘‘the soul is 
longing." According to Tim. 49d (ef. Arist. Met, 1033b21), the object of the senses, as 
contrasted to the idea, is only a moîdv mi, never a ri, but this statement is not identical 
(against Wilamowitz, Platon II 294; Krämer 304, 459 n. 155) with the doctrine of the 
seventh Letter, where even dmor/un cannot grasp the ri. 

# oyyrelyo MSS, em. E. Sachs (Wilamowitz, Platon I 29$ n. 2): avvrelvovri. 
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to happen in a philosophical life. But also, the oral teaching can never 
be a final "system," made up out of non-contradictory rules and 
terms. For not even knowledge firmly grasps its object. Plato is not 
satisfied with elegant " principia mathematica," he asks for the Good— 
not in the sense of an “ought” imposed by some authority, but as the 
goal of all striving, the prop and the meaning of existence. This can 
only be perceived in an individual experience similar to religious reve- 
lation. But the only way to it is the common quest of indefatigable 
dialogue, which necessarily leads to the most stringent rules of dialectic, 
to logic and mathematics. There will be no final result, which can be 
taken down on paper or papyrus, so that any written account must be 
misleading. When Plato's students wrote about "the Good," they 
deviated from this attitude ;2 but it was doubtless a necessary task, once 
the discussion had grown into a variety of conflicting interpretations, 
to put down what Plato himself had taught. Independent philosophiz- 
ing passed over very quickly, in the Academy, into history of philosophy 
—interpretation of the authoritative thought of the dead Master.?e 
For the historian, it is exact doxography that matters; so what follows 
is an outline of doxai on principles attributed to Plato. The highest 
principle of Platonic ontology is the One; alongside it?’ stands the 
Indefinite Dyad, a principle that is also described as great-and-small, 
many-and-few, exceeding-and-exceeded, and unequal.?? It is respon- 
sible for every kind of multiplicity, contrast and change in the realm 


25 Krämer (412) thinks that the seventh Letter would allow órouvýpara in the sense of 
the Phaedrus (276d; 278a), but 344d expressly rejects úropvýuara. Ross, PTI 158, on the 
other hand, thinks that Plato forbids prose writings, and that the semipoetic dialogues 
are left untouched; but 344c5 seems to allude to the main works of Plato. 

2% Aristotle, of course, is the exception; he combined criticism with his notes. Fr. 27: 
"one ought to remember that we are but men [i.e. subject to failure] not only in the 
pursuit of happiness, but also in carrying out a demonstration." 

?? There is no word about any derivation of the “Indefinite Dyad" from the One; the 
later, so-called Pythagorean tradition presents monistic as well as decidedly dualistic 
interpretations, cf. below, ch. I 3. 

*8 Arist. fr. 28 = Alex. Met. 56.8ff, Simpl. Phys. 453.33ff; rod dvicov Suds, Met. 
108767; pù ôv, Phys. 192a7. There was some doubt whether the term dópwros Suds could 
be traced to Plato himself (Ross, PTI 184; Met. 1169), until the new fragment of Speu- 
sippus (Plato Latinus III 38; below, ch. I 3) was published. Since Speusippus himself called 
the second principle mÀñĝos, it is from older tradition that he took the term “inter- 
minabilem dualitatem,” i.c. from Plato. Aristotle expressly refers to the “unwritten doc- 
trines" for the concept of ueraArmriucóv (uéya Kai pexpov), Phys. 209b16. Epin. 990d-991b, 
4 passage intentionally obscure, alludes to the role of the Dyad (on this passage, A. R. 
Lacey, Phronesis 1 [1955-1956] 81-104). Ross (PTI) tries to render the concept by “bare 
plurality” (which, strictly speaking, is rather Speusippus’ mAnj8os); Becker (ZwU 18) by 
“logical extension,” though Plato wants us to. think. of this “extension” as a duality, a 
deviation in two directions from the center, the measure, the One. Krämer has shown 
that this pattern of thought is discernible in ethical discussions of the late dialogues 

(14048, 144ff). 
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of Being, as against the unity, identity, constancy brought about by 
the One. The One is identical with the Good;?? the Indefinite Dyad is 
the ground of all evil. It is also called Not Being (Arist. Phys. 19227). 
In Aristotle's terminology, the two principles are also rclated as form 
and matter. 

Both principles “beget”? numbers from themselves. First 2 comes 
to be, as the "indefinite dyad" is limited by the One and transformed 
to the definite number 2 which consists of two equal units.?! According 
to Aristotle, the other numbers arise in the natural succession 3, 4, 5, 
- etc.;9? but Aristotle emphasizes the difficulty—nay, impossibility—of 
deriving in this way other numbers than those of the type 2*9 The 
numbers that arise in this way are independent entities, which cannot 
be combined in arithmetical calculations; their units are od auußAnroi, 
as Aristotle puts it.’ 

The relation of these numbers to the mathematical numbers which 
are used in calculation is hard to establish. Speusippus and Xenocrates 
put forth different solutions for this question: the former eliminated 
ideas and only recognized mathematical numbers as the ground of 
reality; Xenocrates equated ideal and mathematical numbers.” The 
main concern of these philosophers, however, is not to lay the founda- 
tions of mathematics, but to explain the world by means of its princi- 
ples. The ideal numbers are not only the ideas of particular numbers— 
“twoness,” "threeness," etc., but somehow govern the structure of 
reality: they are ideas themselves. It is not clear how this connection 


29 This is why the lecture was entitled On the Good; cf. Aristoxenus (above, n. 16), 
Arist. Met. 988a14, who, according to his own philosophy, says Plato "assigned the 
Good to the One, as if this were a second step, whereas for Plato there was basic identity. 

39 yevväv is used as a technical term, notwithstanding its mythological connotations. 
The ontological priority is established according to the principle dvaspovpévou Twos pù 
ouvavanpeiodaı: of two concepts, the one which can be thought without presupposing the 
other is prior"; thus number antecedes geometrical magnitudes, the line antecedes the 
plane, etc. (1019a1; Alex. Met. 55.22). 

?1 1081223, 1083b23, 1091224, fr. 28 = Alex. Met. 56.8-35. 

32 1080224, 1081a21, 1081530, 1080233, Ross, PTI 191. 

33 1091310. The Indefinite Dyad “produces duality” 1082a15; on the generation of the 
number Four, 1o8tb21, 1082a13. At 987b33 Aristotle says numbers can be “easily” 
generated out of Indefinite Dyad, &£w àv mporov, a much debated expression (Wilpert, 
ZwFr 207; Ross, PTT 188; Becker, ZwU 8), since the meaning “prime number does 
not fit 1091410... The One is said to be the cause of the Odd (1084236), “falling into’ 
the even number (108424), constituting the middle of even numbers (1083b28). Thus it 
would seem that the series of integers is produced by doubling and by adding onc (cf. 
Alex. Met. $7.24), and still Aristotle states there can be no addition in the sphere of ideal 
numbers (108 1b12, 35, 1080223; Ross, PTI 192; cf. Wilpert, ZwPr 214tf). 

M 1080223; to81b3$. 

m The evidence is collected by Ross, PTT i151. 
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of ideas and numbers is to be understood, in detail. While Aristotle 
says simply that the ideas are numbers, Theophrastus speaks of an 
"attaching" (anaptein) of the ideas to certain numbers, and thus allows 
us to imagine a looser relationship. The attempt of Stenzel and 
Becker to understand the ideas as "numbers" on the basis of the 
method of division (diaeresis) prominent in Plato’s late dialogues is not 
convincing.?? 

The most familiar example, the first step in the derivation of the 
world from numbers, often cited by Aristotle, is the sequence of 
geometrical dimensions: the line corresponds to the number 2, the 
plane surface to 3 (the triangle being the simplest conceivable plane), 
the solid (tetrahedron) to 4. It is recognized that Speusippus®® and 
Xenocrates? worked out this derivation. Speusippus has the point at 
the beginning as corresponding to the One.“ Aristotle also quite 
clearly attributes to Plato the derivation of line, plane, and solid "after 
the numbers" ;4 here the “unlimited dyad,” the “great-and-small,” 
appears as "short and long," "broad and narrow," "deep and 
shallow."4? One text derived from the lecture On the Good® tells us 
that the numbers 2, 3, 4 correspond to this derivation, but the testi- 
mony is unreliable insofar as, like Speusippus, it has the point corre- 
sponding to the One.“ That Aristotle attributed to Plato himself the 


% Ross, PTI 216 n. 1, has collected the passages of Aristotle; Theophr. Met. 6b11, who 
is followed by Ross 218: Plato “assigned numbers to ideas,” without identification; other 
attempts at interpretation: De Vogel, Mnemosyne 1949, 311; Wilpert, ZwFr 170. 

57 After Stenzel’s vague suggestions, Becker tried to give a precise solution in QSt 
t (1931) 464-501, defended ZwU; criticism in Cherniss, Riddle 54ff; Ross PTI 195ff. 
‘The main argument against Becker is that the “ideal number” would change with 
every new definition of an idea, and the same number would be attributed to quite 
different ideas. It is true that Alex. Met. 57.6 says that &iaípeous is yeveors apıdu@v; but the 
number 2 is not generated by diaeresis (above, n. 33), nor is the sequence line-plane-solid 
a diaeresis. 

"Fr. 4 = Th. ar. 84.10 mpárry pèv yàp dpyù eis péyebos oriy, evrépa ypayıın, rpirn 
«mibäveia, réraprov arepeóv. 

Fr. 39; cf. fr. 34 = 1028b24. 

40 1085a32: Erepoı de ék THs arıyums (yervwow rà neyeßn)‘ 7j de oriypù adrois 8oxet 
elvat oOx Ev GAN’ olov ro êv, cf. Top. 108b7, b26; Cherniss, Plato 131 n. 82. 

^! This is clear from the passages where questions are raised about the relation of the 
ideal magnitudes so produced to the “intermediate” realm of mathematical magnitudes 

(uy2b13ff, 1080b23ff, 1085a7ff). Since neither Speusippus nor Xenocrates accepted this 
intermediate realm, the reference must be to Plato (Ross, PTI 206ff). 

** go2atoff, 1085a7ff, 1088b4ff, ro8obiiff, ITepi did. p. 78.20ff Ross. 

+ Sext. Emp. Math. 10.278ff; Alex. Met. $5.18ff and Simpl. Phys. 454.19ff do not mention 
this relation to the numbers. 

í Sec above, n. 17. At 108$a7ff, Aristotle distinguishes between those who begin 
with the “great-and-small” and “others” (Speusippus: above, n. 38) who begin with the 
peint. 
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derivation of the line from 2, the plane from 3, and the solid from 4, 
seems probable on the basis of two passages, though both are very 
controversial. The well-known reduction of the physical world in 
the Timaeus, adequately evaluated by modern natural scientists,‘ 
seems to find here its natural sequel. If the elements are traced back to 
polyhedra, and polyhedra, the simplest of which is the tetrahedron, to 
triangular planes, and the question of their "origins," the "more 
ultimate principles" (dpyai dvwðev) is explicitly excluded (53d), the 
reduction in the present passage leads further, to the line and finally 
to the ultimate principles, the One and the Indefinite Dyad. 

Aristotle further explicates the doctrine of ideal numbers in connec- 
tion with psychological theory: Plato is said to have formed the soul 
out of “elements,” in the Timaeus, in pursuance of the thought that 
like is known by like; 


45 (a) At 1090b20ff, after his criticism of Speusippus (br4ff), Aristotle turns his attention 
to those “who posit ideas” (of ras Sas rıßenevon): morodeı yàp Ta peyéðn ex Tis vAns 
«ai dpıßpod, Er pev ris BuáBos rà prn, ex rpıddos 8 tows rà enimeda, Èk de THs Terpdöos 
rà arepeà . . . GANG radrd ye mörepov iéa Eaovraı... Kai ri ovpßaAdoyraı rois. odaw; 
onder yáp, Somep od8é rà padnparixd (cf. b13) odd€ raüra ovußaderar. GAAG piv odd" 
bndpye kar’ abrav obdev Hesipnua, edv pý ris BovAnraı kweiv rà naßnnarırda kal moiety 
i8las Twas Sdéas... odror èv otv raúry mpooyAxópevo rais iéas và poÜnuarua 
Stapaprdvovew: of 86 mpároi . . . (and here follows criticism of the connection of ideal 
number and mathematical number in Plato). This passage has most often been interpreted 
as applying to Xenocrates (fr. 38 Heinze; Ross, Met. 2.481; Cherniss, Plato 568, Gnomon 
1959, 45ff; De Vogel, Mnemosyne 1949, 303). On the other hand, Ross (PTI 208f) and 
Saffrey (25ff) hold that Xenocrates is referred to individually only from éàv un tts on, 
and that in the earlier part both Xenocrates and Plato were meant. Ross’s argument that 
in b26 the “ mathematical" are the “intermediate realm” of Plato and not of Xenocrates, 
will not hold up against Cherniss (Gnomon 1959, 47), who has recognized here an allusion 
to the previously discussed theory of Speusippus. Saffrey argues that the question whether 
line, surface, and solid are ideas or a separate class must be asked with reference to Plato, 
because Xenocrates equated ideas and mathematicals. Aristotle poses the same question 
at 992br3ff (cf. above, n. 41), with an unambiguous reference to Plato. The clause ov8” 
bmdpxe ye kar adrav oùbèv despnpa cannot be directed against Xeriocrates, who was 
precisely the one who wanted to force ideas and mathematicals together (mpooyAixeoda:). 
Thus after all the interpretation of Ross and Saffrey is preferable. 

(b) In ro36bı2ff, the question is discussed: What belongs to the Form (elöos)? Do 
flesh and bones belong to the Form of Man? Docs the line, or the continuous, belong to 
the Form of triangle or circle? Some deny this, xai dvayovaı mävra eis obs apıdpovs, Kal 
ypauums Tov Aóyov róv rÀv 8o elvai hacıy“ kai rav Tas iBéas Aeyóvra oi pèv abroypanyumv 
rjv 8vá8a, of 8e rò eldos ríjs ypappis, Eva uev yàp elvar radra 76 eldos Kai oô TO eldos 
(olov 8ud8a kai el8os vasos), emi ypappiis 86 oùrérı . . . Once more he deals first with Speu- 
sippus, who did not accept any Ideas, and then distinguishes two directions in the theory 
of Ideas, and the probability is that they are those of Plato and Xenocrates. Cherniss 
(Plato 567, Gnomon 1959, 44) takes atroypappyy, because it lacks an article, as predicate 
noun with both 8ud8a and rò elos ris ypapuñs, appealing to “the elementary rules of 
Greek grammar.” These do not apply, however, in technical philosophical language 
(cf., just previously, b13: ypappijs röv Adyov ràv rar duo elvai). The one named first, he 
thinks, Xenocrates designated the dyad, while Plato designated the “idea of line” as 
“Jine in itself”; thus the doctrine of ideal numbers and the ordinary theory of ideas stand 


1. The Platonic Theory of Ideal Numbers 


and in the same way it was laid down in the work entitled On 
Philosophy that the Animal-itself is composed of the Idea itself of the 
One, along with the primary length and breadth and thickness, and 
the rest in a similar manner. Again, putting it differently, mind was 
said to be the One, knowledge two (because it goes in a straight line 
to the One), whereas the number of the plane figure is opinion and 
that of the solid, sensation ... And, since the soul seemed to be 


productive of both motion and knowledge, some have compounded 
it of both . . . (De anima 404b18ff). 


Is it a doctrine of Plato? or of Xenocrates? that is reported here? 
In the expression “in the work entitled On Philosophy" (èv rois Hepi 
procogias Aeyouévow) Aristotle is referring to his own dialogue, 
which therefore developed further the hints of the Timaeus (53d) about 
the “first principles of things” (404br7), and included mention of the 
series of dimensions.*! But the expression “again, putting it differently” 


side by side. In this case, however, the explanation beginning uév ydp must be understood 
as applying to the first instead of the second solution (Gnomon 1959, 44 n. 3), and the 
phrase beginning of öe is not only a tautology but destroys the continuity. In 1043a33ff, 
where the same problem is treated, there is a consistent connection of dyad and line. 
Therefore the translation must be, “ Of those who accept the ideas, some call the dyad the 
line itself, others the form of line" (this is consistent with Ross, Met. 2.203 and van der 
Wielen 144ff). For, to paraphrase the justification, with the dyad, for example, the form is 
nothing else than the dyad itself, whereas with the line—the ideal line—one must dis- 
tinguish between its form—the dyad—and a second constituent (the short-and-long). The 
equation of line and dyad belongs to Xenocrates, and we may attribute the other version 
of the theory of ideal numbers to Plato. To be sure, the argumentation of the uév yap 
sentence seems to be directed against Xenocrates, and would thus have to go back to a 
third Platonist, who may have defended Plato's proposal. There were too many partners 
to the discussion, too many varieties of the doctrine, for our reconstruction to attain 
absolute certainty. 

46 Cf. Becker in Fs. Gadamer; W. Heisenberg, Naturwissenschaften 45 (1958) 227-234. 

47 Tim. 35aff; cf. ch. V 1, below. 

48 So Ross, PTI 210, De Vogel, Mnemosyne 1949, 304f, Saffrey passim. No reliance 
may be placed, admittedly, in the fact that Simpl. De an. 28.7ff and Philop. De an. 75.34f 
refer to On the Good. Cf. Cherniss, Plato 119 n. 77. 

49 So Cherniss, Plato 565ff, Riddle 14f; Theiler, Arist. 94.—Kucharski sought to prove 
that Pythagorean doctrine was in the background here, relying on the late evidence of 
Aétius and Theo Smyrnaeus (below, ch. I 3, n. 109) and on the alleged “ caractère artificiel 
et naif” of the doctrine (Arch. 43)—though it does not seem to have been too primitive 
for Xenocrates. First he disposes of the theory of ideas (Tetr. 36f, 47ff), though it is un- 
mistakably presupposed (of uév yàp dpiÜuoi rà eiön ara... éAéyovro), then later (Arch. 
33f, 39f) seems willing to consider whether this “point neuralgique" may after all 
show Platonic influence. But according to Aristotle's explicit testimony the theory of 
ideas is Platonic and not Pythagorean. Cf. also Saffrey 8ff. 

50 Cherniss, Plato $680; Ross, PTI 210; De Vogel, Mnemosyne 1949, 304f; Saffrey 7ff; 
Theiler, Arist. 93. The same form of citation is found at Phys. 194236. 

MIn 992at0ff, Aristotle presents the derivation of line, plane, and solid in the first 
person. (On such expressions in the early. books of the Metaphysics see Jaeger, 
Arist. 171, 188, Eng. ed.) In addition, Alexander refers for this (Met. 117.24) to the Tepi 
diAoaolas. 
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(Ere 8€ kal dMws) adds still another version of the doctrine, without 
citation of the source. The identification of the One with mind (voi) 
is attested for Xenocrates, as well as the series knowledge-opinion- 
sensation,*?? and he knows the derivation-series line-plane-solid (above, 
n. 39). But then Xenocrates definition of soul® is introduced as 
something new, a conclusion of "some"; therefore what precedes 
can not refer to Xenocrates,* and it is a tempting conclusion that what 
follows the citation of the Timaeus and its interpretation in the work 
On Philosophy is a reference to “unwritten doctrines.” 

The close connection of all this with Plato is shown by a remarkable 
passage in the Laws (8942) :5 


The origin of each thing takes place . . . when a first principle, taking 
on increment [the line], passes into its second transformation [the 
plane] and from this to its neighbor [the solid], and having made 
three transformations makes perception possible to those who 
perceive it. 


Plato is dealing with the relation of the soul to the physical world, the 
priority of soul over matter. Thus there are present in Plato both the 
series line-plane-solid and the equation of the last stage with percep- 
tion,?? though to be sure there is nothing about the application of 
numbers. 

Finally, we must take account of Theophrastus statement. that 
‘most” of those who posit the One and the Indefinite Dyad as first 
principles only carry the derivation to a certain point: 


€ 


52 Fragments 15 and 5. Cf. Heinze 2ff, Cherniss, Plato 570f. The series voös-&miornun- 
Sofa -aio@naıs is familiar to Aristotle himself (De an. 428a4, Met. 1074b35). 

53 Frr, 60-65 Heinze. 

54 Set forth by De Vogel, Mnemosyne 1949, 304. Cherniss, Plato $73f, emphasizes the 
oürws, which he refers to yywpıorırdv, as a connection with what precedes, and he does 
not cite the "some" in the middle. But the word kwnrixóv introduces a new topic; and, 
besides, oörws is to be referred to the main clause (Theiler, Arist. 94). Theiler (ibid.) 
acknowledges that "Aristotle would have had to express himself differently, if he had 
already cited Xenocrates”; but then he separates off the last clause as an addendum, and 
still, because of rogob2off, attributes what precedes to Xenocrates. Yet he recognizes 
that there isa difference from the definition of soul, which was *' perhaps only formulated 
later." So we have both the early and the late Xenocrates—too complicated a solution. 

55 C£. Phys. 209br1ff. 

58 The connection was already noted in England's commentary. Cf. Cornford, PlParm 
198; Kucharski Tétr. 71ff. Also Pl, Leg. 819c7: apıßpoi . . . phen, mlarn, Bats. 

57 The series emormum-Sdfa-aleßnoıs is also found at Parm. 155d. CF. 142a, 164b, Tim. 
28a, 37bc, 52a. 
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for having generated numbers and planes and solids, they practically 
omit the rest, except for a brief mention, just enough to make clear 


that some arc from the Indefinite Dyad . . . and some from numbers 
and the One, like soul... 


Spcusippus treats the matter similarly, he says, but Xenocrates differ- 
ently (Met. 6a25ff).55 Again we have an ontology, separated from 
Speusippus and Xenocrates, in which the series number-line-plane- 
solid is present alongside the connection of numbers and soul. Thus for 
the pioneering exposition of the theory of ideal numbers, with its 
implications for the physical world and the soul, we find ourselves led 
back again and again to Plato, and apparently to the lecture On the Good. 


‘The commentators on Aristotle, from Alexander of Aphrodisias on, 
are unanimous that the doctrines developed in On the Good were 
Pythagorean,5® and Aristotle also says that in his theory of the first 
principles Plato “mostly” followed the Pythagoreans, though he did 
have "something of his own” to add.9* The seventh Letter, in the 
passage on these doctrines (338c), makes reference to Archytas: from 
lus circle, it is suggested, Dionysius might have had knowledge of 
doctrine which Plato, himself, had not imparted to him.*! But, even 
if this relationship may be regarded as certain, still the question becomes 
all the more urgent what it may have been that suggested this course to 
Plato. That he did not take over someone else's system unchanged may 
be assumed from the start, and not only because of its psychological 
ımprobability. When Plato went to Magna Graecia for the first time, 
at the age of nearly forty, his intellectual attitudes must have been fairly 
well established. The main background for Plato's ontology is clearly 
Hleatie dialectics: it is not by chance that Parmenides and the " Eleatic 
sanger” play a leading part in the late dialogues; the One and the 
Good. had been equated already by Euclides of Megara, a doctrine 


“lee follow remarks on Hestiaeus and Plato. L. Taran (AJP 87 [1966] 471) draws 
the conclusion that Plato cannot therefore have been referred to earlier. But uéypi rv 
efpypérar (bis) looks back to a23ff. . 

^" Alex. Met. 55.20, Simpl. Phys. 151.13ff, De an. 28.7ff, Philop. De an. 75.34ff. Whether 


Armiotle himself spoke of Pythagoreans in his [epi rayaded is, however, doubtful; 
where Alexander quotes exactly (56.35) there is mention only of Plato. 

"^ oua otl, CL ch. 12. 

"Plato only mentions Archytas here to explain how Dionysius might have arrived 


lese raparodernara. Prank assumes (243.1) that Plato himself spoke of Pythagoreanism. 
tt ch. ty below. 
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Plato is echoing in the Profagoras.? Above all, Aristotle clearly dis- 
tinguishes between Platonism and Pythagoreanism; starting from his 
statements, it is possible to judge the originality of Plato, as well as to 
find out what Pythagorean philosophy was like before Plato. 

It is true that Aristotle's reports on the history of philosophy harbor 
the numerous and serious sources of error which Cherniss, in particular, 
indefatigably exposed. But in default of other sources, there is nothing 
else to do than— with due caution—to follow Aristotle's hints. Perhaps 
we may hope that those distortions, and the faulty perspective, which is 
present to an equal degree in the reports on Platonists and on Pythag- 
oreans, will prove negligible in assessing the differences between the two. 


2. THE PHILOSOPHY OF THE PYTHAGOREANS ACCORDING TO 
ARISTOTLE 


Aristotle does not present his reports on the Pythagoreans as an 
impartial historian of philosophy, but always in the context of his own 
exposition, which has purposes of its own. The thing that lends the 
confrontation with the Pythagoreans its special immediacy for Aristotle 
is their connection with the Academic teaching on first principles, 
which he criticizes vigorously while at the same time making it his own 
point of departure. And, in the organization of his inquiries about 
first principles (äpxai) in the first two books of the Metaphysics, the 
Pythagoreans are not only treated separately, among the “pre- 
Socratics” (985b23ff), but are even more often treated in comparison 
with Plato.? Their doctrines are set forth in detail in the discussion of 
the difficulties in the Academic number theory (in books M and N).? 
The latter is the real target of Aristotle's polemic; Pythagorean 
material may be cited for its own sake, in order to achieve complete- 
ness, or it may be used to win a point from the Platonists.* There are 
further detailed reports in the Physics, in the discussion of the concept 
drepov (202b30ff). Isolated reports on items of scientific theory are 


#2 D.L. 2.106; Cic. Acad. 2.129. Pl. Prot. 329cd (O. Gigon in Phyllobolia: Festschrift 
P. von der Mühll [Basle, 1947] 100). C£. Krämer sosff. 

1 Thus Aristotle finds the pattern of év and ürepoxn xai &Aeujis in nearly “all” of the 
“early” thinkers (Phys. 189b8ff). 

2 987a29ff, 989b29ff; cf. 990a27ff, 996a4ff. 

3 Elsewhere in the Metaphysics, there is only one allusion each in Z (1036b18), 7 (1053b12), 
aud A (1072b31). 

{Cf 1083b8E: o 86 rar Ilvdayopelav rpómox ti er éAárrovas exe 8vaxepeias. . .; 


REN + 
1090130: of pèr ov Hullayópeun kara per Tò TnoBror oderit dvoyol claw... 
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also found in other works; the famous cosmic system, with its moving 
carth and harmony of the spheres, is discussed in the book On the 
Heavens. 

In addition, Aristotle devoted two special books to the exposition 
and criticism of Pythagorean doctrines, and also wrote on Pythagoras. 
Hc himself alludes once (Met. 986212) to his “more exact" discussions. 
Plutarch, Alexander of Aphrodisias, Aelian, and especially Iamblichus 
have preserved important material from these books, which supple- 
ments the reports of the didactic treatises.? 

It has been emphasized repeatedly that Aristotle, in his extant works, 
consistently speaks of ITvdayspeioı, not of Pythagoras,* and this seems 


® The list in D.L. 5.25 (on which see P. Moraux, Les listes anciennes des ouvrages 
d'Aristote [Louvain, 1951] 243ff, I. Düring, Aristotle in the Ancient Biographical Tradition 
|Géteborg, 1957] 67ff) names one book each IIpos rots IIvdayopeiovs and Hepi trav 
l luðayopeiwv; the catalogue of Ptolemaeus (Moraux 289ff, Düring 208ff) gives two books 
On the Doctrines of Pythagoras. The first book is cited by Aëtius 1.18.6 (Arist. fr. 201 Rose), 
the second by Alex. Met. 75.16f, Simpl. Cael. 392.16ff (Arist. frr. 202, 205 Rose); obvi- 
ously the two books had been combined into one (Moraux 301). The Hesychius catalogue 
has only one book, [epi 7àv ITvBayopeiv (Moraux 198). The various titles under which 
the work is cited are given by Wilpert (Hermes 1940, 373 n. 3), who has also considerably 
augmented the material to be drawn from Alexander, beyond Rose’s collection. For 
corrections relating to Rose’s collection, which was taken over in essentials by Ross, see 
below, ch. IE 4, n. 4. Further material is to be found in Iamblichus; see below, n. 112, 
ch. HI 4, n. 5, ch. II 5, nn. 14-17. Plutarch uses the work (Gell. 4.11.11ff = Arist. fr. 194 
Rose), sometimes without naming it (De E 388b-c; Quaest. Rom. 288c, with fr. 199 and 
204 Rose; De Is. et Os. 364a, with fr. 196 Rose; Numa 8, with fr. 191 Rose).—The 
anthmological fragment published by Delatte (Litt. 167ff) from a codex of the 16th 
century is derived in essentials from Alex. Met. 38.8ff, with added details. It shares with 
the Alexander MSS (at 38.21) the corruption kapr&r (instead of katpôv, found in Ascl. 
Met. 36.6, who is dependent on Alexander), with the principal MSS (at 38.19) er@v (the 
parallel tradition for Alex., MSS L and F, and Ascl. has unv@v) and (at 38.16) the non- 
wiisical arepeös (the correct rerpáyovos in L and F). If the fragment agrees with corrup- 
nons which came after the split in the transmission of the text of Alexander, it is dependent 
on a late form of that text and not an independent witness to a source antedating Alex., as 
Delatte thinks.—Rose (De Aristotelis librorum ordine et auctoritate [Berlin, 1854] 81ff, 
Aristoteles pseudepigraphus |Leipzig, 1863] 193f) denied the authenticity of the book on the 
V'ythagorcans, as indeed of all the lost works of Aristotle. (Thus Rohde, Q 103 n. 1 and 
panini, also speaks of “pscudo-Aristotle.”) This rejection still finds champions today, 
especially because of the collection of miracle tales the book contained (Wehrli, Herakleides 
nion tlie other side, Zeller I 396, n. 1; Corssen, RhM 1912, 36ff). There can be no ques- 
tim of a neo-Pythagorcan forgery, as the citations in Bolus-Apollonius Hist. mir. 6 give 
a terminus ad quem. The question whether Aristotle himself or one of his pupils collected 
the material is irrelevant for its reliability (Diels, AGP 1890, 467 n. 39, Hólk 22, Delatte, 
bit 27M) 

"al xadotpevor TIvdayopewı, 985623, 989b29, Mete. 345214, Cael. 284b7; röv 
 hiuMikew rives kai kaAovpévov [Tvdayopeiav, Mete. 342b30; oimepi ryv IraAMav, kaAosp.evot 
Ar PHulayápewn, Cael. 293020; "IraAıkot, Met. 987431. At y86a29f the chronological 
abatement about Pythagoras is an interpolation (Zeller 1 597, n. 2; Ross, Met. I 152; Jaeger, 
Maideia | 163, n. 72 | Eng. tr. | and his note on the passage in the OCT Mer.). It may stem 
from Lun. VP i04; it is not found in Alexander's paraphrase or in the principal MS, but 
Aw lepius 1cad it (Met. 39.25) On MM 1182211 and fr, 207 Rose, see below, ch. 13, n. 164). 
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also to have been the case in the lost works, as far as philosophical 
doctrines are concerned.? Often he adds the word xaAovpevor, and the 
extent to which this expression, “the so-called Pythagoreans," shows 
some kind of reservation has been vigorously debated.® There lies 
in the Greek expression about the same kind of nuance that is ex- 
pressed nowadays by quotation marks. But the studious avoidance of 
Pythagoras’ name is intentional. 

The doctrine of the Pythagorcans usually appears as an undifferen- 
tiated unity; or in any case there is no sure foothold for the modern 
attempts to discern various stages in its development.? To be sure, 
“others of this same group” (Erepoı rav adrav roro) are named as 
originators of the “table of opposites,"!? differences on specific points 


» 


are mentioned twice,!! and several times there is a restrictive some 
(rwes).12 Yet there is never a distinction between “early” and “late” 
Pythagoreans. 

For the comparison of Plato and the Pythagoreans we may begin 
with the first book of the Metaphysics.? Plato’s doctrine is at first con- 
nected closely with the Pythagoreans: "in most respects following 
them, but possessing also some features of its own which set it apart 


? Citation of the title as [epi ris IIudayopov dıAooodias, Aét. 1.18.6, proves nothing 
(in spite of Guthrie I 200): the later tradition often has “ Pythagoras" instead of “ Pytha- 
goreans”; cf. D.L. 3.8, with Arist. Met. 987232ff; Olympiod. In Meteor. §0.9ff, on 
342b30, and n. 5 above. 

8 Frank uses the adjective sogenannt in the title of his book, as does Bollinger (and see 
her pp. 15f). Cf. the expression rà kalodueva ’Opdixd, Arist. Gen. an. 734219, De an. 
410b27, with Philoponus’ comment éme) uù Soxe? 'Opdéws eivai rd xy. Contra, 
Cherniss (Pres. 384£) calls attention to of kaAovpevor yewpyot (Pol. 1290b40), and speaks of 
“designations in the currently recognized sense” (Gnomon 1959, 37£); cf. ZM 354. Von 
Fritz (AnnMath 1945, 249.38) suggests that there may bea certain reserve intended, because 
it was unusual for a philosophical school to be named in this way after its founder; but cf, 
' Ava£ayópeiw:, Pl. Crat. 409b, Dialex. 6.8 (DK II 414.13), ‘Hpaxdeireioı, Pl. Tht. 179e, 
D.L. 9.6. Zeller’s observation is important, that there are names of political factions in 
-erot (I 446 n. 1; Minar 21). E.g., Accdvecor, Pl. Ep. 7.334¢; Avayöpeıcı, Hell. Oxy. 10; 
Kvdadvevot, lam. VP 248. Cf. F. Poland, Geschichte des griechischen Vereinswesens (1909) 73ff. 
Since the formations in -eo: are regular only for s-stems (Bin ‘HpaxAnein, but ayopa- 
dyopaios), the form IIvdayspeıoı must depend on earlier examples, but probably in the 
realm of the éraipias. 

® Cornford himself admits that it is difficult to divide Aristotle's reports between the 
two “radically opposed” schools he reconstructs. 

10 986a22. Cf. the end of this chapter. 

u Mete. 345a14ff (Milky Way), De an. 404216ff (motes in the air and souls). The theory 
of comets in Mete. 342b30ff and the system of the 10 heavenly bodies are mutually 
exclusive (below ch. IV 1). 

12 zes is even used in relation to the theory of numbers in Cael. 300417 (glossed over by 
Zeller I 4sof, 451 n. 2), and in relation to particular questions Caef, 293b21, Mete. 342b30, 
Sens. 445316. In Aristotle, rivés can also refer to a single author, as Pol. 1290b4 (Hide. 3.20), 
Gen, an. 75648 (Hdt. 2.93). 

8 On the problems of the analysis of 987429ll, in connection with to78br2tF, sec 
Cherniss, Pluto 177 n. 100, and 1911. 
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from the philosophy of the Italians" (987a30f). To be sure—and we 
must be mindful of this qualification—this relates exclusively to the 
question of what principles (&pxat) the early thinkers proposed, and 
how they are related to the Aristotelian classification. Plato and the 
Pythagoreans both accepted numbers as the principles (987b24)— 
number not as the number of other assumed objects, but as an inde- 
pendent entity, odoía. In this sense Pythagorcansand Plato are regularly 
mentioned in conjunction, and are set over against all other thinkers 
carlier than Aristotle,^ and in this conjunction Aristotle regularly 
attacks them. At the same time, though, Aristotle emphasizes the 
difference that, while Plato separates the numbers, as ideas, from the 
sensible world and even sets between them the mathematical realm as 
a realm of its own, for the Pythagoreans things "arc" numbers, they 
“consist of" numbers.!5 Aristotle is puzzled at this: the Pythagoreans 
introduced principles, he says, that would have been quite suited to 
lead beyond the merely perceptible into the higher realms of Being, 
but then they never speak of anything but what is perceptible, and 
“squander” (karavadicxovow) their principles on this world of ours, 
as though there did not exist anything but what is perceptible, what 
the sky encloses (989b29ff). What differentiates Plato from the Pythag- 
orcans is "separation" (xwpiopós), the “introduction of the Forms” 
(987b31), which Aristotle traces back to the dialectic developed by 
Socrates.l$ 

If the numbers are identical with things, they are space- and time- 
bound. Aristotle actually speaks of their origin, in a cosmogonic 
sense,” and says that they are extended, that their units possess mag- 
nitude.!5 It is naturally against this thesis that the principal logical 
and physical objections are directed? and Zeller wanted to ex- 
clude the report about "extended units" completely, as Aristotelian 


H rò uevroı ye Ev ovoiav elvat, kai pù érepóv ti dv Akyeodaı Ev... 987b22 (cf.996a6£), 
1001a9ff, 1053bi1ff, Phys. 203a4 (also on the arreıpov). 

15 987b28 (cf. róv dpıduov ra övra, 1083b17); 1090222; àpiÜuo)s Tov OÀov ovpaver, 
980a21 (cf. 986a3); ra owpara e£ apıduav, 1083b11ff (cf. Cael. 300a14ff; 986b6; 990a21; 
1080b2, 16,18), e£ dpiÜu àv rà övra, 1090a23, 32. But we also find e£ ékeivo (sc. wp dro) 
örrwr TOv. apıdu@v, 1083b18; roós apıduods ev rois aioÜgrois, 1080b1. The lack of 
yeipiarpiós, 1080b16, t083b10, 1090323, Phys. 203a6ff; on this point the Pythagoreans are 
to be praised (above, n. 4)—A ristotle himself argues against ywpiopos! 

" 1078b3off; O. Gigon, “Die Sokratesdoxographie bei Aristoteles,” MH 16 (1959) 
14 212. 

7 Below, n. 35. 

W Tas povddas €xew. uéyeÜos, 1080b19; cf. b33, 1083bt5, 990212. 

" Logical objections: mathematical number has no magnitude, 1080bt2ff.. Cael. 
poa BÉ physical: the force of gravity (990a14L, 10902330, Cael, 300819) and the pheno- 
menon of movement (99048) both remain unesplained. 
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interpretation.?? But at least there can have been nothing to refute such 
an Aristotelian interpretation. The Pythagoreans did not differentiate 
between number and corporeality, between corporeal and incorporeal 
being.” Like all the pre-Socratics, these Pythagoreans take everything 
that exists in the same way, as something material. For every Platonist 
this exposition of Aristotle's is an excruciating annoyance, which even 
the superficiality of the commentators of late antiquity could not cause 
them to overlook. Syrianus felt this most keenly, and devised a truly 
modern remedy: 


Aristotle has no reliable or adequate objection to the dpyai of the 
Pythagoreans. For the most part, if I am to speak the truth frankly, 
he does not even hit them, but launches his objections against 
hypotheses he has invented himself.2? 


Proclus too, and others, are certain that only a misunderstanding or a 
malicious distortion could be to blame.?3 But what is an embarrassment 
for the Platonist is treasure-trove for the historian: here we have a piece 
of Pythagorean doctrine that was not subsumed into Platonism. 
The differences extend further. "Elements" of the numbers are, 
according to Pythagorean doctrine, the “even” and the "odd"; the 
“odd” is at the same time “limit,” the “even” is “unlimited.” In the 
pair limit-unlimited we have a primeval cosmic opposition lying 
behind the number which is the world.?* To Greek linguistic feeling, 
“limit” is the positive principle;?? it is conceived at the same time as 


20 Zeller I 486. On “number atomism” and Ecphantus, see below, nn. 66, 74. 

21 So also Raven in KR 247 n. 1. This makes it improbable that the word dowparos 
was coined by the Pythagoreans, as H. Gomperz tried to show (Hermes 67 [1932] 155-167). 
(On Philolaus B22, see below, ch. III 2, n. 45.) We may speak of the “immanence of 
number," but it is impossible to equate Pythagorean doctrine with the conception of 
Aristotle, whose theory of abstraction was possible only after the development of the 
theory of ideas. 

22 Syrian. Met. 80.20ff; cf. 83.12ff. 

23 Procl. In Tim. I 16.29; cf. Ascl. Met. 34.15ff. Simplicius’ style of interpretation is 
fairer, though likewise permeated by reverence for Pythagoreanism: 7j Kadds ekeivwv 
Aeyóvrov 6 "ApiororeAns mpós TO $owópevov dvretre roô Aóyov (Cael. 386.8, on Arist. 
Cael. 284b6). C£. Simpl. Phys. 453.10ff, 652.6. 

24 ro è dpiÜpoU rà aroıyeia Tó re dpriov Kai TO mepırrov, 986318. At 1004b31 the 
pairs odd-even and limit-unlimited are separated, but this may be merely a slip. The point 
is enumeration of oppositions of any kind. (Cherniss, Pres. 47, 186-188, assumes that for 
the second pair Platonists are included, but there is no evidence for this.) Limit-unlimited 
comes first at 99028 and 986223 (the table of opposites); only limit-unlimited at 1091a17 
(cf. EN 1106b28, fr. 47); only odd-even at Phys. 203a10ff; the explicit equation of even 
and unlimited at Phys. 203a10ff. On 987a15 cf. below, n. 38. 

38 The basic importance of this opposition of limit and unlimited was set forth by 
Heidel (AGP 1901), in opposition to Zeller. He leaves the question open whether the 
opposition of odd and even was originally equal or subordinate to it (3908); but if one 
considers that it must have been from a Platonic perspective chat Aristotle brought the 
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masculine, the “unlimited” as feminine, and correspondingly the odd 
number is also masculine, and the even feminine. Aristotle gives a 
complicated explanation of the correspondence of odd and limit, even 
and unlimited, at the basis of which lies the representation of numbers 
by arrangements of pebbles.?" Since Burnet the significance of this 


number aspect of Pythagorean doctrine into the foreground, one will be still more con- 
vinced of the importance of the cosmological limit-unlimited. Cf. D. N. Levin, Ethical 
Implications of the m&pas-äsreıpov Dichotomy as Seen Particularly in the Works of Aeschylus, 
Diss. Harvard, 1957 (summary in HSCP 63 [1958] 519-522). 

26 This is why the number 5 (=2-+ 3) is “ marriage” (yanos). Aristotle alludes to this at 
Met. 1078b23 and fr. 203— Alex. Met. 39.8ff. Also Plut. De E 388a-c, Quaest. Rom. 288c. 
Cf. below, n. 31. 

27 Phys. 203213: mrepvriÜepévo yap r&v yvopóvov mepi TO Ev xai xopis óré uév ANo 
dei yiyveodaı rò eldos, óré de év. On this see Stob. 1 prooem. 10(—DK s8B28), Alex- 
ander ap. Simpl. Phys. 457.12ff, Philop. Phys. 394.1ff, Themist. Phys. 80.13ff; with more 
detail Theo 31.15ff, Nicomachus Th. ar. 9.16ff (with the textual emendations of Becker 
ZwU 24f), Nicom. Ar. 1.9.4, 2.17, Iam. In Nic. 73.15ff. The gnomon spoken of here is 
an instrument for measuring right angles, like a carpenter's square. The result of its 
application as described is shown in the adjacent figure. Cf. Burnet, EGP 103f; Ross, 
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Met. I 148f; Ross, Phys. 542ff; Raven, PyEl 130f, 188ff; KR. 243ff; Becker, Grdl. 34ff; 
Guthrie I, 242ff. Aristotle’s expression is not clear: kai xwpis is an old crux interpretum; 
but the inclusion of the opposition square-rectangle in the table of opposites favors the 
usual interpretation; with the odd numbers squares result, with the even rectangles. For 
other, more complicated explanations, see Taylor, CR 40 (1926) 149ff, and M. Timpanaro 
Cardini, Physis 3 (1961) 105ff.—Simpl. Phys. 455.20ff (—DK. $8B28; cf. Philop. Phys. 
tHy.11, 391.25, Themist. Phys. 80.9f) attributes a different interpretation to certain 
“£nynral: the even number can be halved, but halving continues to infinity xarà 77v 
Mxoropíav. Precisely because of the apparent irrationality of this, some have sought to 
tind here an ancient doctrine, like W. A. Heidel, AGP 1901, 395f (followed by Burnet, 
FGP 288f; Ross, Met. I 149), and with variations Raven in PyEl 193 and KR 244f. 
What the exegetes mean, however, can be deduced from Porphyry ap. Simpl. Phys. 
453.25ff: the number 2 is the principle of division which proceeds to infinity, and only to 
this extent is there a connection between even numbers and the principle of infinity. 
hese considerations derive from the thought of the Indefinite Dyad, and are therefore 
not early Pythagorcan.—Raven, PyEl 130ff, and Kucharski (“Les principes des Pytha- 
yoriciens et la dyade de Platon," Archives de philos. 22 [1959] 175-191, 385-431) have 
ated, not incorrectly, that in the gnomon procedure One and Dyad are given equal 
tank as principles of the odd and even numbers respectively: but the further thesis, that 
the Dyad in this function could have been called Indefinite, and that therefore all the 
later tradition was right in designating the concept of the Indefinite Dyad as Pythagorean, 
cannot rest on the formulations cited from Nicomachus, Theo, and Iamblichus. All the 
detailed accounts ascribe to Pythagoras the unequivocally Platonic concept of the 
Indefinite Dyad, xal’ ómepBoArjv Kai denpi (sce below, ch. I 3), but Aristotle speaks in 
this passage of dmeipov, not of dópiarrov, and nowhere else makes any mention of an 
important role played by "twoness in Pythagoreanism. When Philip says (tos), "the 
ıllustration is Aristotle's," he is forgetting that it is reported in indirect discourse. 


I. PLATONIC AND PYTHAGOREAN NUMBER THEORY 


allusion to the graphic basis of Pythagorcan number speculation has 
been recognized ;?? it is not the cipher or numeral (like “ 5”) which 
serves as pictorial representation of a number, but the shape of an area 
—the sort of thing we are familiar with from dice or dominoes. Léon 
Brunschvicg introduced the apt allusion to the constellations, where, 
too, in each case a limited number of points of light defines an object: 
Orion, the Bear, the Lion, etc.?? One need not believe, however, that 
any one pebble arrangement was the sole point of departure for the 
basic identification of limit and odd. Even numbers can of course be 
halved, until one comes to odd numbers, and then the halving process 
s "at its limit." More general considerations also enter in: like the 
positive evaluation of limit, the habit of prizing odd numbers has for 
long been deeply rooted in popular fecling.?® Plutarch, what is more, 
ina passage where at least for part of the way he is following Aristotle, 
gives a perspicuous explanation, also from the viewpoint of the pebble 
figure, of the masculine character of the odd number and the feminine 
of the even. The even number, he says, has at its middle an empty 
space, capable of reception, whereas the odd number has a middle 
member with procreative power.?! This direct symbolism must be 
regarded as old, and not only because of its attestation; it has a con- 
nection, at least subliminally, with the general Greek association of 
masculinity with the word qepaivew.®? 

From the two primal principles rises the One; from it, number. 
The similarity of this to the Platonic system, to the derivation of 


28 EGP ıoıff. Zeller (I 483ff) had denied the spatial character of numbers in Pytha- 
goreanism. Cf. above, n. 20. 

29 Les étapes de la philosophie mathématique, 3rd ed. (Paris, 1929) 33: "si non l'origine, 
du moins l'illustration saisissante de la doctrine pythagoricienne.” 

39 On this, see below, ch. VI 4. 

31 plut. De E 388a-c. The first part, the explanation of the &v aprıorepırrov, corre- 
sponds to Arist. frr. 199 and 203 (Alex. Met. 40.18ff), Quaest. Rom. 288c; Stob. r proem 
10; cf. Aristox. fr. 23. The One also has a mid-position in odd numbers according to the 
Platonic doctrine (Arist. Met. 1083b28). 


even o 


o . 
odd e e e marriage e o e o e 


32 Le., in the sexual sense of mepatvew.—Cherniss (Pres. 17 n. 68, 38) conjectures that 
Aristotle first thought of the equality of even and unlimited under the influence of the 
Platonic conception of the Unlimited Dyad. But not only the connections shown here, 
but also the pebble procedure, which Aristotle surely did not invent, would count against 
this. -Movas masculine and dvds feminine are also found in Xenocrates (fr. 15), in a myth- 
ical form of expression. CE. also Philolaus tr. 20a. 

97 986417: ro be dpijo0 orogen To Te ápriov kal TO mepirróv, Touran Bé TÒ uv 
menepaajévov rà de denen, rà de bv CE dpdorépom elvai roíram (nal yàp dpriow elvai 
xal mepirróv), tov 8° dpuljedy de rod dvdy, 
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number from the Onc and the Indefinite Dyad, is obvious. Aristotle, 
too, sets Unlimited alongside Indefinite Dyad, but at the same time 
emphasizes what is "peculiar" (iSv) in Plato’s formulation: “the 
fact that in place of the Unlimited, treated as singular, he posits a dyad, 
and derives the Unlimited from the great-and-small—this is peculiar 
to him" (987b25).9^ The term Indefinite Dyad is thus by no means 
Pythagorean in origin; but the difference goes still deeper. The 
Unlimited, unitary and undifferentiated, was according to Pythag- 
orean conceptions "outside the heaven” and penetrated the world 
by being "breathed in" by the heaven to separate natural things 
($éces) from one another, being "enclosed and partitioned off" 
(évasroAapiflavópevov) in the limited. Obviously the concept of empty 
space, as well as that of air, is present here.3* In any case the Unlimited 
of the Pythagoreans is principle and constituent of the cosmos at the 
same time, whereas the Unlimited Dyad of the Platonists is conceived 
not cosmically but ontologically, even logically. It is not in any place, 
but is a transcendental principle, in which everything in the realm of 
experience takes part, and even, in a different way, in the realm of 
Ideas ;3 it belongs to the theory of ideas, just as the cosmic Unlimited 
of the Pythagoreans fits consistently into a world without a conception 
of incorporeal being. 

Insofar as drepov and döpıoros Suds are comparable, the One falls 
naturally into the company of repas, and Aristotle occasionally speaks 


“4 Similarly, Phys. 203a15. 

at Phys. 203a6: ...elva 7d é€w Tod olpavod TO dmepov...TÓ dmepov elvat To 
dpriov' ToUro yàp évamoAaufavónevov Kai bd Tod mepırrod mepowópevov mapéxew 
rois obar rjv dreipiav... 213b22: elva 8 éjacav kai oi IIudayöpeioı xevöv, kai 
crucievar atts TH o)pavQ Ex ToU dmeipou | mveUparos ws dvamveovrı kal TO kevóv, 6 
drnpiler ras ddceis, ws Övros TOD Kevod xwpıonod rwós Tay édetfjs xai [ris] Öropiaews' 
nal rodr’ elvat mpóvrov èv rois dpiOpots’ rò yàp kevóv Siopifew tiv dvow adrav... 
Vor the obviously corrupt wording Raven proposes(KR no. 315), with Diels, mveöua re; 
von F'ritz (RE) suggests ds mvedpd re ävamveorrı [kat] rò «evóv. Cf. fr. 201 Rose: 
pamm odpavey elvai éva, érevadryeotos Sér oU åreipov xpóvov re kal mvonv Kal TO kevóv 
ù dopile. éxdorwy tas xwpas dei. See also Cael. 279a11ff, and Cherniss, Pres. 214f. On 
the relation of this to Xenophanes, see below, ch. III 3 n. 17 (with context). 

Ihe difference between space and air was established by Anaxagoras (A69) and 
Vinpedocles (B100). To draw chronological conclusions from this fact, leading to an early 
dating of these Pythagorean doctrines (Raven, PyEl 28ff, 44ff) is, however, dangerous; 
the “breath” of mythical cosmogonies may have survived merely in the comparison of 
void and breath; cf. above, n. 35. The logical difficulty, that the Unlimited becomes a 
bhnuting agent, only becomes acute because of Aristotle's terminology. 

a dápioros is quite seldom attested before Plato, but dretpov as repıexov is familiar to 
the pre-Socratics from the time of Anaximander (A10, 14; cf. Anaxagoras B 1, 2). Later 
l'Luonists find it important to note that the term "unlimited" is to be understood not in 
the sense of spatial extension or corporeal multiplicity, but ontologically (Plut. Quaest. 
cone. 7196 d), as "indefinite," not “infinite.” 
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as though the two were to be identificd.? Yet precisely because this is 
so obvious—even absolutely necessary—from the point of view of 
Platonism, one must believe the definite testimony of Aristotle that 
in the Pythagorean view the Onc had its origin from Limit and 
Unlimited together: rò 8° & é£ audorepwv elvar roúrwv (986219). For 
the Platonist this is no less a vexation than the lack of incorporeality; 
pov 8° duborepa èk Tod évós are the words with which Asclepius 
impatiently interrupts his paraphrase ofthis passage of the Metaphysics 
(38.25). The One has a share in each of the opposite forces; it is “even” 
and “odd” at the same time, dprvomépirrov ;?? it is perfectly in keeping 
that it should be, as late sources say, bisexual, dpoevoßnAv.*° This One 
comes into being and develops further—it is nothing else than the 
world before its further evolution. The “first principles," Limit and 
Unlimited are, then, what was there before the world came into being. 
To the Pythagoreans, number philosophy is cosmogony: kooporrovodow 
(1091a18). The further development of number is also cosmogonic: 


They say clearly that when the One had been constructed—whether 
of planes or surface or seed or something they cannot express, then 
immediately the nearest part of the Unlimited began “to be drawn 
and limited by the Limit."& 


The One becomes a Two as the Unlimited penetrates it. Here is one 


38 Aristotle characterizes the One (ëv) and the Unlimited (drreipov) as ovalar (above, 
n. 14), and to this extent sets them side by side (987217); he calls the One “element and 
principle" at 1080b31, and only names the Unlimited as “ principle" at 988226 (differently, 
986bsff). At 987216, if one strikes out xai rò év, with MS E, the identification of & and 
mepas is perfect, for then the pairs rò memepagpévov kai rd dmeipov at a15 and auro Tò 
dmetpov kal abro 76 & at a17 correspond; but, since Alex. Met. 47.11 read kai rò év (whereas 
the equivalence of One and «épas would seem natural to any later, Platonic-minded 
reader), we must keep the full text. Aristotle is enumerating unsystematically: both the 
primary pair of opposites, and the One, and number in general, are odolaı for Pytha- 
goreans; in his repetition, Aristotle leaves out the zépas that goes with the év, following, 
consciously or not, Platonic ways of thinking (cf. Cherniss, Pres. 45 n. 175, 224ff). In 
Aristotle's own philosophy, mépas is odoia and mepawópevov is 9Àn (Cael. 293b13); and 
he can, under the influence of Platonic terminology, even ascribe to Empedocles the 
doctrine that rò & is a oroıyeiov (Gen. corr. 315a23).—One cannot derive from the table 
of opposites the equation one—limit—good (as KR 241). This would imply that a 
rectangle has crooked sides, since “rectangular” is in the same column as “ crooked.” 

39 Frr. 199 and 203 Rose (the latter, Alex. Met. 40.18ff); Plut. De E 388a-c; “for it is 
both even and odd," Arist. Met. 986a20. Raven (KR 317£) concludes from the table of 
opposites that “one” was originally regarded as odd; against this, cf. above, n. 38. 

99 Nicom. Th. ar. 4.1, 4.17ff, Macrob. Somn. Sc. 1.6.7. 

4l davepaas yap A€yovaw as Tod évòs avaraévros, eir! ef enimedw eir! ék xpoiás 
etr! ex anépuaros eir. et dv drropotaw eineiv, ehis Tà eyyıara Tod ameipov Ort elAkero 
xal erepalvero tad rob méparos (1091a13(F). The öre cannot. be deleted; it shows a 
citation is to follow, and probably separates paraphrase from quotation. CE below 
ch. HI r, n. 92; Mer. t080baof, Phys. arabaatl, with fr. 201, and above, n. 35; also o89b34: 
yevraial Te yàp row otipavdy, 
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of the most widespread cosmogonic themes, "the separation of 


Heaven and Earth” 
ds obpavds re yaid 7’ Fv poppy pia. 
enei 8 exwpioßmoav addjjAwy Sixa.. .™ 


The process was modified by the Pythagoreans, with their ideas of the 
carth in motion and the central fire. But in these very ideas is apparent 
a complete equivalence of the things separated: the “Hearth” of the 
universe and its fiery envelope, “ Zeus’s castle” and Olympus.“ This 
separation has happened in the past: when Aristotle quotes exactly, 
verbs in past tenses suddenly appear. 

The growth of the cosmos is described, in the manner of de pre- 
Socratics, as the growth of a living being, and embryological concepts 
form part of the background. The One begins to breathe, and, as 
the breath flows in, it assumes a more complicated structure. Similarly, 
the Hippocratic book De natura pueri" teaches that the embryo 
develops as the seed, in the womb, takes in air, and is divided and 
articulated by it: “Each of these [bodily structures] is articulated by 
the breath; for as they are aerated by it they separate according to their 
natural affinities.” In Aristotle's account the origin of the One from 
seed is at least mentioned asa possibility.4? Thus it becomes obvious that 
the ancient idea of macrocosm and microcosm is at work in Pythag- 
orcan teaching.*® It is not a matter of an ontology featuring the 


4 Eur. fr. 484; on the idea, W. Staudacher, Die Trennung von Himmel und Erde, Diss. 
Tübingen, 1942. 

43 Zavos mupyos, Adiós dvAarr, Atds Üpóvos Arist. fr. 204—Simpl. Cael. 512.12ff; Zavos 
buAaky Procl. In Eucl. 90.17. 

44 Philolaus A16; cf. Parmenides fr. 11.2, Emp. fr. 44, Hebd. 2, below, ch. III 2. In a 
similar way, Anaximander already has fire envelop the earth “like bark," and then be 
“broken away” (Aro; Kahn 57f). 

*5 Cf. H. C. Baldry, “Embryological Analogies in Pre-Socratic Cosmogony," CQ 26 
(1932) 27-34. 

^! €Axew is a technical term for breathing: Hippoc. Nat. puer. 12, Nat. hom. 5, Flat. 3, 
Garn. 6, Diog. Apollon. A31, Emp. A74. 

47 VII 498 L. The connection with Pythagorean doctrine was shown by Olerud, 53ff. 
CE VIL 488 L.: 9 yout) duevodra: dvawuevn.... Philolaus also has a similar doctrine, that 
4 living creature after its birth "immediately" draws in breath and cools itself (A22; cf. 
Guthrie I 278£). 

" As emphasized by Cornford, CQ 1923, 10 n. 1; PlParm 19; cf. KR 251, Guthrie I 
yolk. 

*» On this, Kranz, NGG 1938 and ABG 1955; Olerud passim. To the context of these 
anthropomorphic” conceptions of the cosmos belong the speculations about the “right” 
and." left" side of the world (Arist. Cael. 284b6ff, 285b25ff, fr. 200, fr. 205). We need 
not here go into problems of detail, such as the contradiction that Alexander found in 
Atistotle’s statements (fr. 205); see Zeller I 547 n. 1, Cherniss, Pres. 186 n. 178. 
J. Cuillandre's study is unhelpful (La droite et la gauche dans les poèmes homeriques en 
concordance avec la doctrine pythagoricienne et avec la tradition. celtique. |Paris, 1944]). On 
phe’ and "left" in general, G. E, R. Lloyd, JHS 82 (1962) $6-66; in Oriental 
cosmology, K, Sethe NGG, phil Kl, 1922, 197 242. 
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derivation of number-in-itsclf; their number theory is cosmogony.?? 

Here Pythagorean doctrine is quite in line with pre-Socratic tradi- 
tions. The cosmogony of Leucippus is closcly related: he too has two 
kinds of entity at the " beginning"; the many atoms and the empty 
space between that makes possible their separation. The first step 
toward organization in the cosmic whirl is that a “membrane” or 
“caul” (Suxjv—here too a term used in embryology) detaches itself 
from the nucleus, and the cosmos grows as matter flows in from the 
exterior?! But beyond the pre-Socratic horizon a mythical one also 
becomes visible: the separation of Heaven and Earth, and above all the 
double nature of the primally existent. For whatcan only be explained 
artificially, in arithmetical terms, is familiar to the mythologist—the 
primal being that is bisexual.9? 

Perhaps a quite specific mythical cosmogony forms the background 
of the Pythagorean number theory. There are striking similarities of 
detail in the Orphic cosmogony which in the romance of Pseudo- 
Clement is given by Apion as an example of pagan theology. The 
problems of transmission are exceedingly complicated, but the basis 
is unquestionably a hexameter poem ascribed to Orpheus. Allegorical 
interpretation of Orphic poems, from a philosophical point of view, 
goes back at least to the fourth century 2.c.,as the papyrus from Dher- 
veni has proven;?* so it is quite possible that in the tradition of philo- 
sophical exegesis ancient material has been preserved. In specific 


59 Cherniss (Pres. 39ff, 44ff, 224f, 387f) tries to show that the Pythagoreans had no 
doctrine of the origin of number, and that Aristotle only produces this impression by his 
projection of Platonic ways of thinking. To establish this he must, at Met. 1091ar3ff, 
make a radical separation of the cosmic One (“the universe itself”) and the “numerical 
unit": "Aristotle is confusing ... the cosmogony with the number-theory" (p. 39). 
But Aristotle says unequivocally that the Pythagoreans knew only one kind of number, 
the cosmic (990a21), that is, that they thought of number theory as cosmogony, of 
cosmogony as the development of arithmetic. 

5l Leucippus AI=D.L. 9.32: rovrov 8 olov óuéva ddioraodar... adrov re mddw 
TÓv Tepiéxovra, olov uéva a£ea0a« karà rijv éméykpiaw (emerpvow MSS) ràv wbev 
oxcpárcov. (On the text and interpretation see J. Kerschensteiner, Hermes 87 [1959] 441-448, 
esp. p. 446.) The agreement is still greater when the question is not of an abstract mépas 
but of a plurality of wepatvovra (below, ch. III 2). 

52 Cf. Olerud, pp. 130-136; H. Baumann, Das doppelte Geschlecht, (Berlin, 1955); 
M. Delcourt, Hermaplirodite (Paris, 1958). 

53 Morc detailed treatment of the following, A GA 14 (1968) 107ff. Sce Clem. Hom. 
6.3ff, Rec. 10.17ff; 30ff; Kern, Orph. frag. 55-56. On the Clement narrative in general, see 
the introductions to the new editions by B. Rehm (Homilien | Berlin, 1953]) and B. Rehm 
and F. Paschke (Rekognitionen | Berlin, 1965 ]); also Rehm’s article in RAC 3 [1957] 1971f). 
Eusebius knew the Apion dialogues (Hist. eccl. 3.38.5). 

M Arch. delt. 19 (1964) 17tF. Interpretation of Orphic material in Cleanthes and Chrysip- 
pus, SVE IL 906, 907, 1078. 
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details, this “‘Orphic” text gives an impression of antiquity," and it 
parallels to a surprising extent the first stages of the Pythagorean 
number theory. In the beginning was an abyss, a " boundless sea," a 
limitless chaos. In it there came to be, by and by, and for no particular 
reason, a "bubble," which began to grow and become firmer. It 
sucked in the surrounding zveópa, its "skin" became hard, and soon 
there floated on the sea of boundlessness a glittering sphere: the world 
cgg. In this there developed a living creature, like the sphere in shape, 
winged, bisexual. It broke the egg and "appeared" in radiant brilli- 
ance: Phanes! Then the two halves of the broken shell fitted themselves 
together “harmoniously,” while Phanes took position at the utmost 
boundaries of the heavens, a secret, spiritual light; and from the 
“ procreative " content of the egg arose the realms of the world.5 
Orphism and Pythagoreanism were almost inextricably intertwined 
in the fifth century (cf. ch. II 2), so that it is understandable that, within 
the pre-Socratic domain, Pythagorean doctrine developed as a trans- 
posed version of Orphic cosmogony. We have only a few crumbs of 
knowledge about further details of their cosmogony: ten heavenly 
bodics came into being, which circle about the central fire. There were 
10 because 10 is the "perfect" number;*?' and it seems also to be 
significant that, counting from the periphery, the sun is in seventh 


55 Apion's source is not to be identified with the cosmogony of “Hieronymus and 
Hellanicus” (Orph. frag. 54, 578), where Kern placed the Apion testimonies. The “ Rhap- 
sodic Cosmogony” is closer, if mveöna is a synonym for aifjp (Orph. frag. 70). There, 
however, Chaos and Aether are "begotten" by Chronos (Orph. frag. 66), whereas, 
according to Apion, Chaos had always been there (Hom. 6.3.1, 6.4.1, Rec. 10.30.3), and 
Chronos plays no active role. But Chronos is also missing in the Orphic cosmogony 
known to Aristotle (Met. 1071b27) and Eudemus (fr. 150), and in the parody of Aristo- 
phanes (Av. 693ff). The bisexual Phanes seems to be reflected in the myth of Plato's 
Symposium (189d; cf. K. Ziegler, NJb 1913, 529ff; RE s.v. Orphische Dichtung 1361f). 
'l'he breathing in of a mveöpa seems already to have a part in the Egyptian story ofthe 
world egg (S. Morenz, in Aus Antike und Orient: Festschr. W. Schubart, 1950, pp. 7Ziff; 
cf. also Quellen des alten Orients: Die Schöpfungsmythen, Zürich 1964, p. 90) and in Mochus, 
FGrHist 784F4; Gen. 1.2. 

66 Hom. 6.4.1ff (Orph. frag. 55): dmeipov rıvös Bio dei péovros . . . 2: avvéBm more... 
eirdxrws pufvar... worep tyya Kal pei£os Tas ojoias . . . domep ... noudóMé . . . 
xal TO mepıxeinevov mveüua emandoaodaı...3: vd Tod mepıeuAnböros Bevwdous 


feminam vocant ... et hoc esse principium omnium." 
a? Arist, Met. 9ROaRIT; ch. below, ch. IV 3. 
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place.5® If we see number here in a quite different function—not as a 
spatially extended figure but as an ordinal—yet the statement that the 
whole universe is áppovía xai åptðpós leads off in a still different direc- 
tion :5? number is “harmony” not only in a general way, as that which 
transcends the opposition of Limit and Unlimited, but even more so 
on the basis of the recognition that all musical intervals are determined 
by numerical ratios.9? This music then moves out into the cosmic 
realm, in the idea of the "harmony of the spheres”; a contributing 
factor in this development is to be found in scientific insights, in a 
modest knowledge of the periodicity of the movements of the planets, 
and in hypotheses about their distances and speeds. All the same, the 
special position of these items of "knowledge," as compared with 
“speculations,” does not seem to have been grasped. Rather, we find 
even more bizarre statements: 1 is mind (vods), 2 opinion, 3 the number 
of the Whole, 4 (or 9) “justice,” 5 “marriage,” 7 “right time" (kapós), 
and ro is “perfect.” Aristotle tries to understand all this as attempts 
at scientific definition, though he also complains of “ superficiality."5? 
It is even more amazing, though also consistent, that these abstract 
concepts (or perhaps more correctly: these powers) each takes its 
specific position in the cosmos—for the cosmos itself does consist of 
numbers.‘ 

From our perspective, we may distinguish at least four quite different 
functions of number on which the Pythagorean doctrines are built: 
number as the symbol of certain concepts or powers of ordering; 
number as the designator of order, position, or rank; number as 
determiner of spatial extent (the pebble figures); and finally number 
as ratio and mathematical formula, as natural law. Aristotle already was 

58 Fr. 203— Alex. Met. 38.20ff. 

59 986a2f, 21. 

90 98sb31: rv áppoviv Ev dpıduois óp&vres rà máðy kal roUs Adyous. 

Cf. below, ch. V. 

61 Cf. below, ch. IV 4. 

62 Below, ch. VI 4. 

83 987220, 1078b21ff, EN 1132b21ff, MM r182ar1. 

84 ggoa18ff; on this, Alex. Met. 75.15, with the all-too-brief remark that in his second 
book On the Pythagoreans Aristotle dealt with the arrangement of the numbers in the 
heaven. Alexander says here that the One had the mid-position, and thus must have been 
counting from the middle out; in 38.21ff= Arist. fr. 203, however, where we learn that 
the sun is 7, the enumeration goes in the other direction. One would not expect purely 
arbitrary improvisations in Alexander, so that the irrational ambiguity must be Pytha- 
gorean. For surprising combinations see Aristotle’s collection, presented with an air of 
mockery, in 1093a13ff. Here there is Platonic material intermingled, but the expression 
oddAopdAea Tod obpavod is most probably Pythagorean. (edAopdAaa is an Tonic word, 


attested most often in the Hippocratic writings: DK 1458 n.; attributed to “Orpheus” at 
Th. ar. 48.6.) 
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complaining, in his day, that very different things were being equated 
here ;#5 no wonder that historians of philosophy, with so many different 
points of departure, have arrived at quite disparate results. Some 
interpret the Pythagorean number theory as a radical materialization of 
number and find it a kind of atomism, while others see in it a philos- 
ophy of mathematical form, an idealism closely akin, if not identical 
to, the Platonic theory of ideas. 

The “number atomism” interpretation goes back to Cornford.® In 
his account of Pythagorean doctrine, Aristotle speaks of a plurality of 
extended monads,® and he often alludes to the definition of the point 
as a " monad having position." 5? If we interpret this as a comprehensive 
key idea, to be taken along with the pebble figures, the “star pictures” 
(constellations), and the procedure of Eurytus, who would determine 
the “number” of man or horse by making an outline picture with 
pebbles®°—the result is the thesis that the Pythagoreans understood the 
materialized point as a kind of atom. They thought of all bodies as 
consisting of such point-atoms, and therefore things “are” numbers in 
the most literal sense; that is, they are the number of atom-point-units 
which they at any given moment contain. Does not Aristotle himself 
say that the Atomists "in a way" claim that things "are numbers or 
composed of numbers” (Cael. 30328)? 

Still, though Aristotle’s refutation sometimes presupposes an 
atomistic view," Cornford's theory cannot claim to give the final 
answer. Every atomic theory operates with invisibly small “units,” so 
that every visible body consists of an incalculably large number of 
them; and in fact Cornford speaks throughout of "indefinite plural- 
ity.”71 But is an incalculably large number still a number"? Would 


‘ 


$5 990a22ff: one should distinguish, he says, between the number “out of which the 
world is composed," the “ magnitudes being composed" (26), on one hand, and numbers 
as causes of properties like opinion or opportunity. (Cf. 986a16, 987a22ff, 1036b17, and 
1092b8ff; and 1093a1ff, where the opponents in mind are mainly the Platonists.) 

** Cornford, CQ; PlParm 56ff. Cherniss, especially, is in agreement (Pres. 39f, 387); he 
thinks this interpretation gives him a basis from which to criticize Aristotle's reports. 
Raven expresses doubts, PyEI 67ff, KR. 247 (though on pp. 248 and 249 objects are said 
to be “aggregations of unit-point-atoms.”) 

87 ro8obro, 1083b15; cf. above, nn. 15, 18. 1084b26ff is aimed at the Platonists. 

% Below, ch. I 3, nn. 86-87. 

% Arist. Met. 1092bıoff; Theophr. Met. 6argff, after Archytas. Further reports by 
ps.-Alex. Met. 827.9 (DK 45) are of dubious authenticity. 

” At Met. 1083b8ff, Aristotle asserts, as refutation of Pythagorcan views, that there are 
no "indivisible magnitudes." But, on his own principles, Cherniss ought not to have 
assumed from this (Pres. 39f) that the doctrine attacked had precisely the content which 
the refutation presupposes, 

1 CQ 1922, 137, PlParm 60. 
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it not be a better conclusion—on the sorites principle—that a unit 
amounts just about to nothing? If this doctrine is supposed to be early 
Pythagorean, we must reject the majority of the testimonies of 
Aristotle. According to all the sources, the fundamental thing for the 
Pythagoreans was the numbers from I to ro, not myriads; the impor- 
tant thing is form, not statistics, and this includes the method of Eurytus, 
who looked for the significant points, the specific criteria of the shape.” 
Nor can Pythagorean atomism be deduced from the arguments of 
Zeno; and how could anyone put more trust in conjectures about 
putative opponents of Zeno, whom he does not himself name, than in 
what Aristotle ascribes explicitly to the Pythagoreans? If Ecphantus 
was indeed “the first” to attempt an atomistic interpretation of the 
number theory, this is an attempt to modernize the theory, rather than 
a revelation of its original significance." 

Another line of thought mentioned by Aristotle is almost always 
taken as Pythagorean: the “limit” (mepas) is the essential nature 
(o2aía) of a thing, so that a plane surface is more odeia than the physical 
object, a line more than a plane, a point—and thus a unit—still more 
than a line. Since this argument is contrasted by Aristotle, in one 
passage, to that of Plato, Speusippus, and Xenocrates (though Xeno- 
crates is not named), it has been thought that by a kind of process of 
elimination we may decide for the Pythagoreans.”® In addition, a 
doxographical report names naßnuarıxoi as adherents to the limit 
doctrine, and people have assumed without hesitation that " mathe- 
maticians" must mean Pythagoreans.”® 


72 So Raven, PyEl 104f, KR 313£. 

73 Below, ch. III 3. 

74 DK 51.2; G. Vlastos, Gnomon 25 (1953) 32f; below, ch. IV 3, n. 17. 

75 The passages are 1002a4ff, 1028b16ff, ro6obı2ff, 1090bsff, and perhaps Cael. 298633. 
Diels included this material (DK 58B23-24), as did Kirk and Raven (320, as “pre- 
Parmenidean,” and 405, in the chapter on Philolaus and Eurytus; the phrase “by a process 
of elimination," p. 316). See also Ross, Met. II 162, Kucharski, Tétr. 27f, Guthrie I 259. 
Zeller saw the right answer (I 484 n. 1: "Plato"; to be sure, the problem of the “points” 
arises again; cf. above, ch. I 1, n. 20), as did Cherniss (Pres. 40ff ; Plato 132ff) and Saffrey 
27f. 

76 Ps.-Galen Phil. hist. 18 (Dox. 611.2, 23; 613.1), Sext. Emp. PH 3.32, Math. 9.364, 
367ff. For the assumption that references to kaßnparıxoi arc to Pythagoreans, cf. Frank, 
n. 174, and Logos 9 (1920-1921) 246 n. 1; Rougier 23, 64, ctc. Examination of the data 
reveals that paðņparıxoí are advocates of astronomical theories in Aét. 2.15.5, 2.16.2, 
2.16.7, 2.30.7, 2.31.2, 2.29.6; astrological, 5.18.6. The statement in Aét. 2.31.2 on the 
distance of the moon from the earth is decisive: it is the view of Aristarchus of Samos 
(Dox. 63). At Aöt. 4.14.3 Pythagoreans and naßnparıroi are named as sponsors of the 
theory of mirror images, and with this belongs the theory of vision in 4.13.9 (the same 
comparison with the stretching out of the hand): "The astronomer Hipparchus is named 
here: dv 84 kal. Hulayápav tů óy ravry avvemvypádovaw dre di Beßawriv rv 
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To be sure, the underlying consideration, that there can be a surface 
without a body, but no body without surface, line, and point" —this 
" conceptual experiment" is fundamental for the system of derivation 
found in Aristotle's On the Good.?® But for the Pythagoreans, who 
know of nothing else than what is sensually perceptible, there can 
scarcely be a "limit" without a body (dvev cwparos, 10026). In fact 
the limit doctrine appears once where the point of view is that of 
x«pwopós,'? and this shows it cannot be Pythagorean. There is a passage 
in which the thought seems to be that the limit is immanent: To a 
mention of the limit doctrine, Aristotle adds the question, whether 
things of this kind exist inside or (as Plato, Speusippus, and Xenocrates 
have it) outside the realm of the sensible.8° Yet some Platonists main- 
tained the immanence of mathematicals.?! For the Pythagoreans even 
the primary One is three-dimensional, or corporeal. The reduction of 
the physical world in the schema of body-surface-line-(point) belongs 
to the Platonists, not to the Pythagoreans, who knew only the one 
world of the sensible. 

Now it is true that a much-cited passage of Aristotle does seem to 
confirm an idealistic interpretation of the Pythagorean number 
doctrine, the famous sentence in which the difference between Plato 
and the Pythagoreans seems to shrink down to nothing but an altera- 
tion of terminology: rz» de pebckw Todvona ueréfaAMev [IHAérow] of pev 
yàp Ilvdayöpeıoı pjoe Ta Óvra. pasiv elvan rv dpiUudv, IlAdrav 8€ 
nedeger, roövona peraBardy (987b10ff). If it was only that “he changed 
the word,” then, it is suggested here, the relation of number and 
things in Pythagorean doctrine was of just the same kind as that of 


naßmuarwv.... That is, even in antiquity, we have a conjecture based on the postulate 
that mathematics is Pythagorean. Ps.-Plutarch (Aét. 4.14.3) left out the pa@yparixol and 
speaks only of Pythagoreans; this is how the tradition burgeons. What we must hold to 
is that the naßnuarıxoi of the doxographical tradition are professional mathematicians 
and astronomers of the Hellenistic age. (This is also true for Por. ap. Stob. 1.49.61, in 
spite of Delatte, Litt. 126. Cf. also Cic. Div. 2.91 Sext. Emp. Math. 10.174 Plut. Prim. 
Irig. 953a.) 

77 100236: xai Tà uev (sc. Emibavera, ypauuh, arvypij) dvev adparos Evöcxeodaı Soe? 
elvai, TO de apa dvev roro ddvvarov. : 

™ Arist. fr. 28= Alex. Met. 55.22ff (cf. above, ch. I 1): ràv € owudrav mp@ra rà erineda 
elvac-—ra yàp ánÀoVorepá re kai p) avvavaipovpeva mpra. Tfj dlva—, énuébov de 
ypappai . . . ypappðv 66 orıypal... 

?? 10gobsff; da ri odv xwpıord Earaı at b13. 

"! 1028bı8: Erı mapa ra aioðyraà of sev oùx oiovras elvat ovdev rowürov, of 8€ mÀelw 
nal pGddov ovra didıa, warep HAdraw .,. Ürevormmos... 

"! 998a7ff (immanence of mathematicals, separation of forms); cf. 1076a38ff. Other 
Plitonists, not precisely identifiable, are included along with Plato, Speusippus, and 
Xenocrates at 1085413, 1087b13(f, 1088ba8l. 


I. PLATONIC AND PYTHAGOREAN NUMBER THEORY 


idea and thing in Plato; and all attempts to prove a Pythagorean 
origin for the theory of ideas make use of this argument.®? 

The difference between this and the reports elsewhere that for the 
Pythagoreans things "are" numbers, seems insuperable. The concept 
of development might seem to offer a solution of the dilemma, but its 
sponsors offer opposite formulae. If the identification of thing and 
number seems to Burnet primitive and therefore old,*? to Cornford 
the idea of "imitation" seems "mystical," and therefore original. 
Others have decided to eliminate one of the two versions as a faulty 
tradition, but, here again, sometimes one and sometimes the other is 


rejected.55 
Amazingly enough, Aristotle himself does not seem to have noticed 
the discrepancy; the phrase dpiðpoùs elvat . . . adra ra mpdypara stands 


just a little further on (b28). It is quite unlikely that Aristotle was 
following different sources; could the contradiction be only apparent?*® 
Evidently Aristotle knew the Pythagoreans had used the word pios. 
He surely must have intended to belittle Plato's originality in the 
doctrines which Aristotle himself disliked. Thus the thought that this 
Pythagorean uiuos was the same as ué8e£is, and therefore implied a 
theory of ideas, will be seen to be interpretation. Aristotle does give 
some clues as to how imitation can be understood without a theory of 
ideas. The word “immanence” is no help (above, n. 21), but he does 
say that the Pythagoreans supposed they saw ópowópara between things 
and numbers,’ and it is only natural to express such similarity or 
correspondence by the word uiwnoıs. Similarly, in the Hippocratic 
writings the relation of microcosm and macrocosm becomes a matter 


82 Cornford, PrSap 46: “The Platonic theory of ideas is described by Aristotle as a 
variety of Pythagoreanism . . ." For a Pythagorean theory of ideas, cf. Burnet, EGP 308f, 
'ThPl 151ff, Plato's Phaedo (Oxford, 1911), introd. pp. xliii-xlvi; Taylor, VarSocr 178ff, 
Delatte, Pol. 108f. 

53 EGP goff, 307ff; now add Philip 73f. 

84 CQ 1922, 143f; 1923, 5. 

% Since the notion of imitation seemed more fruitful philosophically, it is accepted by 
Gilbert, AGP 1939, 39f; by Jaeger, Paideia I 163 (Eng. tr.), for whom, in the other reports, 
“he is no doubt making the mistake of translating into material terms their theoretical 
identification of numberness and existence”; by Ross, PTI 217 (only "a primitive 
savage " could simply identify thing and number); and by Maddalena, 265 n. 24. Taking 
the opposite position, Cherniss, Pres. 386ff, says the imitation-statement came from a 
source who wished to contest Plato's originality, perhaps Aristoxenus (392: cf. Aristox. 
fr. 23). Similarly, Frank thinks of Speusippus (256). 

w See the attempts at compromise by Zeller (I 451£)'and Rey (356ff), who ingeniously 
suggests that things “are” numbers when one considers their basic nature, but “imitate” 
numbers when one considers their properties. Also scc Raven Pyll 62f, Guthrie I 230f. 

" g8cb27; ddmpomadar, b33, déonouor. (Eurytus), 1092b13. These references are 
adduced by Zeller (14510) and also discussed by Mondolto (AM 3541). 
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of "imitation," but—and here is the surprising fact—this imitation 
may be turned either way. One may just as well say that the human 
body “imitates” the cosmos as that the parts of the cosmos "imitate" 
human organs.®® In the same way, either the arts imitate nature or 
nature imitates the arts.®® Imitation is a two-sided correspondence, 
which makes it possible to interpret separate things following the same 
pattern, but without implying differences of rank or a relationship of 
ontological priority. Indeed, it scarcely makes a difference whether one 
says that stone "imitates" bones, or that earth "is" flesh.°° When we 
place the Pythagorean theory in this pre-Socratic context, Aristotle's 
statement about "imitation" falls into place with the rest. Nothing 
more is meant than the correspondence of cosmos and number, in the 
sense that one explains and illuminates the other.” In post-Platonic 
thought one can scarcely speak of imitation without assuming that it 
implies a gradation of kinds of Being, especially since Plato often 
characterizes the relation of sensible object and Idea as uipgow.9? To 
this extent the surprising report of Aristotle is comprehensible. For the 
historical placement of the Pythagorean number doctrine, the result is 
more a confirmation than a correction, to say nothing of an earth- 
shaking contradiction.*? 

Again and again it becomes clear that the Pythagorean doctrine 
cannot be expressed in Aristotle's terminology. Their numbers are 
“mathematical” and yet, in view of their spatial, concrete nature, they 
are not. They “seem” to be conceived as matter (öAn) and yet they 
arc something like form (elöos).® They are, in themselves, being 


88 For the first-named expression see Hippoc. Vict. 1.10, for the second Hebd. 6.1, lines 
13, 23 (imitatio). For Plato, to be sure, there is a basic difference: où yap yj yvvatka 
pepiunrar... adda yuv) yiv (Menex. 2382). 

*? Hippoc. Vict. 1.11ff. 

% Hebd. 6.1. (If we may trust the Latin translations, the predicate was missing in the 
Greek, in this case.) “Imitate” and “be” are related in the same way as simile and meta- 
phor: the latter is morphologically earlier, but the two can stand side by side. 

9! Cf. Phys. 213b26: kai roór' eivat mp@rov ev rois ápüpots — “first” because most 
clearly and therefore most essential: 987a22: & mpdr« dadpteev 6 AexÜeis öpos, Tour’ 
elvai nv odotav roô mpdyparos; Phys. 203a12f: onpetov 8 elvai rovrov rò ovuflatvov émi 
rÀv apıduav, 1020b4f is not specifically Pythagorean, but contemporary mathematics 
(Eucl. 7, defs. 17-18). 

92 Tim. 38a, 39c, 48c-f, etc. 

9» Cherniss (Pres. 386ff) finds a third version of the relation of thing and number in the 
expression, “the elements of numbers are the elements of all things" (986ar; cf. 985b25, 
and for the formulation 987b18; contra, Guthrie I 229f). 

9 The Pythagorean number is “ mathematical” (1080b16) but “not unitary” (uovaótkós, 
1080b t9, b32); still one can say, “an arithmetical number is unitary” (1083b16); so that 
the corporcal number of the Pythagorcans is not mathematical (1083b12). 

9^ o86b6: dolkaae 8 cig dv DÀ aide rd oroıyela rárrew; 980216: Kal ay BAny rots 
ober kal cy máln Te xal éges; cf. also above, n. 6$. 
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(odoia), and yet are not quite so. They cannot be expressed in the 
Aristotelian framework of the four principles, or in the categories of 
form and matter; great as the temptation has been, both for Aristotle 
and for modern scholars, to understand the opposition of Limit and 
Unlimited as identical to that of form and matter, the explicit state- 
ments that the One partakes of both Limit and Unlimited, and that 
number is a kind of material (A5), stand in the way. Missing are the 
impact of the theory of ideas and the dialectic, the classification of 
Being into stages of differing reality (odoía), the reduction of the sen- 
sible world to immaterial principles. Neither the system of Aristotle 
nor the conceptual framework developed by the Academy forms any 
part of the background of these Pythagorean doctrines; rather, they 
obstruct our access to them and impede our understanding of them. 
When one puts these observations alongside the traces of cosmogonic 
myths which dominate the apparently abstract pattern of the genesis 
of the numbers," there can remain no doubt. What Aristotle presents 
as the philosophy of the Pythagoreans is truly pre-Socratic, unaffected 
by the achievements of Socratic-Platonic dialectic, and not to be 
measured by their standards. Ot yàp mpdrepor Siarexrixijs où nereixov 
(Arist. Met. 987b32). 

Thus the thesis of Frank and Howald, that the whole number 
philosophy of the "so-called Pythagoreans" was developed only 
within the precincts of the Old Academy, is refuted from within the 
theory itself.” Indeed, Aristotle says, repeatedly and unambiguously, 
that the Pythagoreans are to be dated earlier than Plato.?9 Elsewhere, 
to be sure, Aristotle’s chronological indications are imprecise enough 
to make one think that he was not himself quite clear about the order 
of events.?? The surprising anonymity of the doctrines is of a piece 
with this chronological indefiniteness. The only personal name that 
certainly belongs with this philosophy is “Pythagoras”; but Aristotle 
purposely avoids it. The “Pythagoreans” belong among the “later” 
pre-Socratics.1°° 

95 dreipov, mépas, év, apıduds as oücia, above, n. 14; nevertheless, vadös pèr ob dijpOpwrat 
map’ exetvwv, 986bsf; cf. Phys. 204033f. 

9? Frank 258: “Thus there is nothing in the whole of Aristotle’s account of the Pytha- 
gorean philosophy which could not be derived from Speusippus or similar Platonists.” 
Cf. his next pages; similarly Howald, Fs. Sudhoff 70ff; with amplification, Bollinger 40ff. 

9 987a29ff, b32, 10$3b12, 1078b21. 

9" 'Dheir relation to the Atomists is expressed very vaguely at 985b23, in the words 
ev Bé roro Kat mpo raram (cl Alex. Met. 37.6). At 1078b21 the Pythagoreans are 
dated carlier than Democritus. 

At roowan E Platonists and Pythagoreaus are mentioned as "those who came later 


and seemed wiser” (of 8 darepot kal oopwrepor , . , Bófavrex). This counts against Philip’s 
thesis that the whole doctrine goes back to Pythagoras himself (14). 
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As to the sources to which Aristotle owes his knowledge, there are 
two different clues. The story about Eurytus is expressly referred by 
Theophrastus to an account given by Archytas% and here we obvi- 
ously have oral tradition transmitted through Academic connections 
in Magna Graecia; Speusippus and Xenocrates had been in Sicily with 
Plato.*? In the second place, Aristotle occasionally plays off the 
Pythagorean doctrines against the Academy in such a way as to make 
the conclusion unavoidable that he is using written sources without 
Academic coloring.!9? Therefore he must have had at least one original 
Pythagorean document. 

The scanty indications about Archytas given by Aristotle and his 
pupil Eudemus reveal an advanced stage of Pythagorean doctrine, not 
far from Platonism. Archytas proposes definitions whose purpose is 
differentiation between matter and form,!^* while Pythagorean defini- 
tions had been "superficial, "!*$ and their number theory made no 
distinction between form and matter. Archytas designated the “irregu- 
lar," or the “indefinite,” as cause of motion,!% whereas in the Pythag- 
orean number theory the cause of motion remained unclear (99028). 
If we add that the procedure of Eurytus, too, seems to be an attempt 
at a more comprehensive systematization of the number theory,!” and 
that Eurytus is to be dated earlier than Archytas, the terminus ante 
quem recedes still further back into the fifth century. But Aristoxenus 
and later authors mention one name in conjunction with that of 
Eurytus—namely, Philolaus (below, ch. III). 

When one attempts to understand the Pythagorean nnmber theory 
in the context of fifth-century pre-Socratic thought, it is impossi- 
ble not to become aware, along with the mythical-cosmogonical 


101 Met. 6a19: 6 mep "Apytras mor &dn... 

102 Plut. Dion 22 (the third Sicilian journey). Cf. Merlan, Philologus 103 (1959) 203; 
Timaeus FGrHist 566F158. 

103 Esp. rograr3ft. 

104 1043a19ff=DK 47A22. To be sure, Aristotle is "systematizing," as his remarks 
show; but in the interest of a genuine definition Archytas had already gone beyond the 
Pythagoreans’ symbolic numbers. 

105 Above, n. 63. . 

"5 Eudemus fr. 60 Wehrli: IIAdrwv 86 rò péya kai rò pixpov kai Tò ui] Ov kai TO avøpañov 

. TH kivgow Àéyev. .. BeArıov yap airıov A€yew radra wonep "Apxvras...ro de 
döpıarov, gyal, kaÀós emi tiv kivgow oi IIvdaydpeioı xai 6 IIAdrwv émépovaw (où yàp 
91) dAAos ye ovddets mepi aurns eipgkev) ... This second sentence, introduced by Simplicius 
with the words “and a little further on," obviously refers to the preceding, and the 
general expression  Pythagorcans" stands for Archytas (DK 58032 removes the context.) 
Aristotle gives Plato's doctrine, without naming him, and adding his own criticism, at 
Phys. 201b20ff.— Met, 1066a101F. In subject matter, Eudemus closely follows his teacher. 

7 Eurytus gets ironical praise from Theophrastus because he goes further than anyone 
else into absurdity! 
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background and their proximity to Leucippus, ofa certain kinship with 
the Eleatics.1% In terms of Aristotle's criticism, the Eleatics and the 
Pythagoreans find themselves near neighbours. Both schools, and they 
alone among the pre-Socratics, pressed forward to the brink of 
immaterial being, but in neither case were they able to make any real 
use of this advance. For the Eleatics, too, though “transcending sense 
perception" (Gen. corr. 325a13), "still conceived of 'existing things’ 
as being only sensible things” (Met. 1oroarff; cf. Cael. 298b21), just 
as the Pythagoreans squander their principles on the sensible 
world (989b29ff), while at the same time mistreating it in the 
process: "They seem to be speaking of another heaven and other 
bodies than the perceptible” (1090234), and the theses of the Eleatics 
about our world actually seem to “border on madness" (Gen. corr. 
325a19). 

A striking fact about the examples that Aristotle gives for the 
Pythagorean equation of numbers and things is that itis nevera question 
of the relation of individual thing and individual number—aside from 
the isolated fooleries of Eurytus—but of the correspondence of a 
plurality of things to the system of numbers, and in particular the 
correspondence of alterations in things to alterations in the number 
series. As Aristotle puts it, ma@n of things correspond to an of 
numbers.!°® To the alternation of even and odd in the number series 
corresponds an alternation of Unlimited and Limit in the world. The 
maßn «ai uepn of the heaven are reflected in numbers (98625), as is the 
structure of the musical scale (ràv áppoviðv ra dO, 985b32). It is not, 
after all, transcendent Being that the Pythagoreans are thinking about, 
but that-which-is, thought of as something coming to be, and many- 
shaped: övra Kal yıyvönera (985b28, 990220). 

Plurality and becoming: these were the problems that Parmenides 
had set for philosophy. He called both of them unthinkable and 
unsayable, because they were incompatible with his basic principle, 
£orı. The logical postulate of Truth, according to which any meaning- 
ful thought or speech presupposes a Truth, seemed to require the 
existence of an absolute Being, and “ Truth" could only be expressed 
as "Being," öv. To the philosophers after Parmenides this scemed 


108 Cornford and Raven tried by different means to show a relation with the Eleatics. 


Cf. also below, ch. III 3. The interpretation which follows is indebted to C. H. Kahn, 
“The Greek Verb "To Be’ and the concept of Being," Foundations of Language 2 (1966) 
245-208. 


W Cf. o8«b29, 32, 986a5, 990at9, 1088317, tO9Oa2t, 
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irrefutable; but still, few followed him to the logical conclusion, of 
denying becoming and plurality. But how was Parmenides to be over- 
come? Faced by this problem, the Pythagoreans were able to enlist the 
help of the technique of calculation. It must have seemed difficult even 
to a Zeno to deny that the thing “is valid” or “is” which we use as 
the paradigm of elementary correctness—namely, that 1 and 1 is 2, 
and that 2 and 2 is 4. And yet in this procedure something apparently 
new is gained out of the presuppositions, multiplicity and alteration 
emerge. Out of a few fundamental figures, the numbers from 1 to ro, 
there develops an inextricably complicated system. The “generative” 
character of mathematics broke through the inflexibility of the Eleatic 
system: plurality and becoming are not unthinkable and unsayable 
after all, but they can be thought and expressed in the form of numeri- 
cal operations. These thus become, of course, the only legitimate form 
of expression about that-which-is; and the cosmogonic myth becomes 
the dry calculation of a process of division or addition. By contrast 
with Parmenides or Melissus, however, this is a relaxation of the 
stiffness of the denial of reality, and a new attempt to get back to 
everyday reality. 

One could even see the foundation of mathematical science as latent 
in the principle that only mathematical expression is valid expression— 
only that its content, in empirical knowledge, is scanty; mathematics 
is still in its earliest stages, ringed about by all sorts of connotations 
and arbitrary conventions. It was only the development of mathe- 
matics from elementary arithmetic to deductive geometry, at a 
later time, that made a mathematical science possible—a develop- 
ment that leads, by way of Archytas, to Eudoxus (cf. below, chs. IV, 
VI). 

“The Pythagoreans were the first to take up mathematics . . . and, 
having been brought up in it, came to believe that its principles are the 
principles of existing things."!? This is Aristotle’s psychological 
explanation ofthe origin ofthe Pythagorean doctrine. Modern scholars, 
too, have inclined toward psychological explanations, except that 
the driving force is thought to be not habituation, but the over- 
whelming impression of a discovery made: that of the numerical 
proportions in musical intervals." On the other hand, a passage 
of Iamblichus, obviously derived from Aristotle’s book on the 


NO 98sb23ff; cf. ch. VI i. 
m Guthrie ] 238. 
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Pythagoreans,!? speaks of the factual justification that the Pythagoreans 
had to offer: “ Whoever wishes to comprehend the true nature of 
actual things, should turn his attention to these things, the numbers and 
proportions, because it is by them that everything is made clear." 
Number is odeia, that about things which can, with a claim to truth, be 
expressed (Arist. Met. 98719); nothing is known without number." 

A perfectly certain interpretation of a philosophy is impossible when 
it is known to us only indirectly and mostly in the context of polemic. 
Its place in the history of thought, however, can be satisfactorily 
assessed when we are clear about the traditional background (the 
cosmogony) and the philosophical problems current at the time 
(Eleaticism). 


12 Jam. Comm. math. sc. 25 p. 78.8-21. (On the deletion of the intrusive reference to 
geometry, see below, ch. VI 3, nn. 2-5, with context.) Compare the passages from 
Aristotle in the right-hand column. 


of de HvÜayópew Cf. Met. 985b24: of IIvdayopeıoı àv 

Statpixpavres Ev rots uaÜjuaot naßnuarav abdpevor... 

kal TO re dxpiBés rÀv Adywr EN 1094b13: Tò arpıßes . . . ev rots 
Aóyots 

dyyamjoaavres, örı uóvov elxev Part. an. 645a14: dyaräv ryv Îewpiav . .. 

dmoóeí£eis div perexerpilovro 


avOpwrot, kai ouodoyoupeva. Met. 985b31: ràv äppovıav Ev apıduois 


tum " Vra 
Opavres [Evıoov] rà mepi rv 
f "wc - ; 
&ppoviav, ore 8 apOpav [Kal 

Y A" , \ 
Ta mepi riv dy pabjpara dia 

ji * * = 

<ia »ypappárov], 6Aws atria av 
övrwv Tatra qnj8naav elvat kai 
Tas ToUTaw dpyás- dore TH BovAouevw 
Oewpetv rà övra mrs Exeı, eis radra 
BAerréov elvai, rods Apıduovs kai [ra 
yewpetpovpeva ein rÀv övrwv kai] 
Aóyovs, Sia rò $nAododaı ravra dia 
ToUTO. ws ov OUT’ EyKamporepwv dy 
oÜTE TuuciTépov dvdipavres 
ékáorav ras Öuvdueis Ù eis ra 
mavrwv alrıa Kal mpata axedov 
. , are ; 
óporpómcs Kal Ta dÀÀa Tovros 
S.opiLov. 


ópávres rà máðy . . . 986a3: doa elyov 
Opodoyovpeva . . . 


985b25: tas ToUTwy dpxàs TOY övrwv 
dpxas qnj0goav elvari mávrov. 


1023b23: Adyos 6 SnAdv éxaarov 

(6 Stopiopss) éykaipos, Pl. Pol. 282e. 
Theophr. Met. 6b13 .. .eis ras 
lödas dvdnrwy, raras 8” eis 

tovs dpOuous . . . 1078b22: dy 

tovs Aoyous eis Tods dpiBpods 
avimrov,. De an.404b21: ra 8° 

adda ópotorpónws. 


This passage cannot have been formulated by Iamblichus himself (following Arist. Met. 
985b24ff), for there is not the slightest hint of the immateriality of the numbers, which 
was so important to any Platonist (cf. Comm. math. sc. p. 74.9ff). Since in gencral the later 
tradition does not usually follow Aristotle, an intermediary source (a re-working of 
985b24ff, but free of Platonizing touches) would also be unlikely. Rather, since both the 
preceding material in Tamblichus (below, ch. IH 5) and that. which follows (Arist. frr. 
52-53, guaranteed by Procl. Ju. Euch 28. 13ff and Cie. Tuse. 3.69) come from Aristotle, 
the answer must be that here too we have an independent fragment of Aristotle. 
ua Alex, Met. 40.12 -- Arist. fr. 203; cf. below, ch. HE 2, and above, n. 91. 


2. The Pythagoreans according to Aristotle 


Finally we come to the “table of ten opposites,” which Aristotle 
sets apart from the rest of the Pythagorean number theory which 
he treats: “Other members of this same school say there are ten 
principles, which they arrange in two columns of cognates” (986a22, 
Ross tr.) : 


(1) limit (mepas) : unlimited (drepov) 
(2) odd (meperróv) : even (&prıov) 
(3) one (&) : plurality (mAn9os) 
(4) right (8e£óv) : left (dprorepdv) 
(s) male (&ppev) : female (85v) 
(6) resting (Npenodv) ] moving («wopevov) 
(7) straight (ed) : crooked (kapzróAov) 
x y [ne : E ~ 
9) good (aya óv A ad (xakóv 

(10) square (rerpaywvor) oblong (Erepsunkes) 


Though the good has the second-to-last position, the arrangement 
is clearly made from a normative point of view. In the Nicomachean 
Ethics Aristotle speaks explicitly of a “column of goods” ;™ there, too, 
he attributes the system to the Pythagoreans, but adds, “and Speusip- 
pus, too, seems to have followed them" (1096b6). The inclusion of 
movement in the same column as the unlimited or indefinite (drepov, 
aöpıorov) is alluded to by Aristotle in the general remark that “the 
principles in the second column, because they are negative (orepyrıral) 
are indefinite (åópiorot).”™®5 This is in a context which, according to 
the definite statement of Eudemus, applies especially to Plato, or 
better, to the interpretation and systematizing of Plato in the Academy. 
At the end of the Metaphysics, Aristotle alludes again to the “column 
of the beautiful (xaAóv)," sets forth his opinion of the right point of 
view, and in his final sentence shows again what the real object of his 
criticism is : the “separation” of the Academics.!!* 

Thus the “table of opposites” is quite closely connected with 
Academic doctrines; we have here a continuous transition between 
Pythagorean and Platonic. There is one small suggestion of Archytas 
(n. 115). Hermodorus’ report of the On the Good reveals a similar train 
of thought: an initial threefold division of Being is traced back to a 


14 yo96bs; 1106b28f. Here the Platonic Unlimited Dyad is brought into close con- 
nection with Pythagoreanism (Krämer 347). 

15 Phys. 20ıb25- Met. 1066314. Cf. above, n. 106; on Cael. 284b6ff, above, n. 49. 

"6 1093bi tff; b27: p) ywpeord elvai ra nalmparıra, Further, cf. 1072a31, Gen. corr. 
319a15, 1054229ff, with a reference to Tepi evavrlav. 
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twofold division, in which one side has “equal, abiding, harmonized,” 
(ivov, uévov, Hppoouevov) and the other “unequal, moving, unharmon- 
ized" (door, Kwovpevov, ávápuoarov).!* The connection with Speusip- 
pus is particularly close.!5 Therefore it is not surprising if later 
Platonists, and also pseudo-Pythagorean works, keep introducing 
similar “tables of opposites."!1 

On the other hand, Aristotle considers it possible that Alcmaeon 
already knew the “table of opposites." This does not mean, however, 
that Aristotle dates it to the beginning of the fifth century,!?? but that he 
cannot, or will not, make a positive statement on the chronology; the 
table may be older or later than Alcmaeon. It may be that he knew it 
only from the oral tradition, passed on, later, by Speusippus. To think 
in terms of polarities, of antithetical pairs of concepts, is an old human 
habit.!2! The fact that there are ten pairs, however, and the inclusion of 
square and rectangle, do not give the impression of being ancient; and 
Alcmaeon is close to Ionian philosophers like Heraclitus. There is even 
more uncertainty latent in the possibilities of interpretation than in the 
chronology. Is such a rigid schema the result of true philosophical 
reflection, or of a primitive way of thinking? Or is it the expression 
of a strictly regimented way of life? We can see what the Platonists 
made of it, but it is not a helpful foundation for a reconstruction of 
Pythagorean philosophy. 


11? Simpl. Phys. 247.30ff. 

u8 The idea that “good” does not belong at the beginning, but only appears as a later 
development, comes from Speusippus (1072b3off, applied to the Pythagoreans and 
Speusippus in common; cf. 1075a36ff, 1091a29ff, a34: r@v viv wes), Cherniss, Pres. 241 
n. 111. In addition, the pair one-plurality, which occupies third place in the “table of 
opposites" is fundamentally important to Speusippus. 

H9 The following (a and b) are probably based on Aristotle: (a) Plut. De Is. et Os. 
48.370e (the order, compared with Aristotle's, 9 3 1 6 7 2 10 4 8; the “good” is at the 
beginning; instead of “plurality” he has '* dyad""). (b) Por. VP 38 (from Diogenes Anton- 
ius?): monad-dyad, light-darkness, right-left, equal-unequal, abiding-moving, straight- 
circular. (c) Eudorus ap. Simpl. Phys. 181.22ff: ordered-disorderly, definite-indefinite, 
known-unknown, male-female, odd-even, right-left, light-darkness. (d) “Pythagoras” 
in Varro Ling. 5.11: finitum-infinitum, bonum-malum, vitam-mortem, diem-noctem, 
status-motus. (c) Ps.-Archytas p. 19, 5-13 Thesleff: ordered-disorderly, limited-unlimited, 
speakable-ineffable, rational-irrational, binding-bondspoiling, etc. (f) “‘Eurysus,” Stob. 
1.6.19: speakable-ineffable, ordered-disorderly, rational-irrational. (g) Philo Qu. in Exod. 
2.33: odd and god-even and mortal, equality-incquality, similarity-dissimilarity, same- 
different, unification-dissolution, better- worse. Cf. also Tim. Locr. 1. 

120 So Raven, PyEl tof, KR 293.1, De Vogel, Rev. philos. 1959, 34f, Guthrie 1 233, 
2481T; on the other hand, the table is dated in the second half of the fifth century by Zeller 
460 and Philip 37. 

"G, FE, R, Lloyd, Polarity and Analogy (Cambridge, 1966), esp. 31-51. There is a 
tempting similarity to Iranian. dualism, noted, as it seems, by Aristoxenus (fr. 13 
Hippol, 1.2.12). 
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3. THE LATER NON-ARISTOTELIAN TRADITION AND ITS SOURCES, 
SPEUSIPPUS, XENOCRATES, AND HERACLIDES PONTICUS 


The most important of the later sources for Pythagorean philosophy 
are the Pythagorean Memoirs (IIvBayopwxà. Ömouvijuara) excerpted by 
Alexander Polyhistor, the Life of Pythagoras (IIu&ayópov Bios) excerpted 
by Photius, the reports of Aétius, and (most extensive of all) those of 
Sextus Empiricus. 

It will become increasingly clear as we proceed that the so-called 
Memoirs (or Hypomnemata) can surely not be an original Pythagorean 
writing of the fourth century B.c., as Wellman and Delatte tried to 
prove. After the careful study of Festugiére, we may date them with 
some confidence to the end of the third century B.c.! 

The life of Pythagoras which Photius read has now been attributed 
by Theiler, on good grounds, to Eudorus.? 

Sextus Empiricus gives four rather comprehensive accounts of 
Pythagorean doctrines, of which two pairs are more closely connected 
with each other than with the rest. The discussion “on number” 
(PH 3.151-167) is repeated in much greater detail at Math. 10.248-309.? 
There is a detailed exposition of the doctrine of ideal numbers, followed 
by a refutation of the concept of participation and "separation"; and 
because of a remarkable agreement with Hermodorus' account of 
Plato’s doctrine of principles, the text has rightly been employed in the 
reconstruction of these Platonic theories; it must derive from one 
account of Plato’s lecture On the Good. It must be remembered, 


1 D.L. 8.24-33 (on the extent of the passage, see below, ch. II 4, n. 4) = FGrHist 
273F93 = DK 58Bia. Its authenticity was maintained by Wellmann, Hermes 1919; this 
led to its inclusion in later editions of DK. Delatte (Vie 198—237) reached the same conclu- 
sion independently of Wellmann. Wiersma (Mnemosyne 1942, 97ff) introduced qualifica- 
tions. Zeller (III 2.103-108) dated it in the first century B.c., and was followed by Jacoby, 
FGrHist 273F93. Festugiére gave conclusive arguments against authenticity in REG 1945. 
In Philologus 1961, 26, I tried, by combination with the “letter of Lysis," to establish a 
third-century B.c. date for the book. 

2 In Parusia (1965) pp. 209ff. Immisch (SBHeid 1919, 7) had sought to show that the 
author was Agatharchides. Against this, see Wilamowitz, Platon II? 84.1, Ueberweg- 
Praechter 157*, and K. Reinhardt, RE XXII 763-768 (on the influence of Posidonius). 
Ps.-Justin Coh. ad gent. 19 cites the book (cf. 438b33, 439a19): Von Fritz (SBMü 1960, 6) 
considers the word oeßaorıroi (438b19) to be of imperial date, but as early as Epicurus we 
find oéflae:s and ceBaopds (fr. 141. Sent. Vat. 32). 

? Raven, PyEl 10$ff, rashly attributes all four reports to the same source. In the following 
argument we need not cite more than Math. 10; PH does not add anything. At PH 3.152 
the irrelevant of arpoi should be emended (comparing Math. 10.252ff) to af äropor 
(Mutschmann should have taken this conjecture of Pappenheim into the text). 

* Heinze, 37; Merlan, Philologus 1934, 37%; Wilpert, Hermes 1941, ZwPr 1216; De 
Vogel, Mnemosyne 1949, 209fF; Krämer 2821f; above, ch. Lr. 
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however, that Sextus ascribes the whole, unambiguously, to the Pythag- 
oreans, and even to Pythagoras himsclf.5 It is scarcely possible to 
determine the immediate source Sextus is following ;® it is later than 
Epicurus, who is cited in it, and even later than Asclepiades of Bithynia." 

A differently organized exposition, under the heading "On the 
Criterion," deals with the relationship between mathematical propor- 
tion and nature (Math. 7); and the same subject is treated much more 
briefly, in a different order, and with some supplementary material, in 
the book “Against the Arithmeticians" (Math. 4). In the former is 
found the famous citation of “Posidonius in his exposition of Plato's 
Timaeus" (Math. 7.93). The bitterly debated question, whether this 
means that Posidonius wrote a commentary on the Timaeus, we may 
here leave unsolved;? Reinhardt and Schmekel agree that there is much 
more from Posidonius than a single sentence.!° Thus we have, in this 
passage, an exposition of Pythagorcanism as it was seen by Posidonius. 
It is an important question, nevertheless, whether Reinhardt was right 
in singling out the explanation of the Pythagorean Tetractys (94-100) 
as "a piece of book-learning that Sextus could have gotten from 
anywhere." 

This is in fact the most popular exposition of Pythagorean doctrine, 


5 of mepi IIudayöpav Math. 10.248, 250; cf. 255, 263, 282, 284; IIvdayöpas 261. Similarly 
PH 3.152, 157, 163. Plato's theory of ideas is mentioned, polemically, in Math. 10.258. 
It is hard to understand why Ross should say (PTI 186) that Sextus was “vague as to the 
authorship of this scheme." 

€ Using the difference in the derivation of line, plane, and solid mentioned in Math. 
10.281f, Schmekel (Mittl. Stoa 403ff) constructed two opposed neo-Pythagorean systems, 
a monistic one going back to Posidonius and a dualistic one transmitted by Antiochus. 
This remains far from certain. It is true of both the “point” and the derivation of the 
Indefinite Dyad from the One that they are not taken directly from Plato (cf. Wilpert, 
ZwFr 174f, above ch. I 1, n. 17). 

? The citation of Epicurus at Math. 10.257 (fr. 276 Usener) comes from Sextus' source, 
since PH 3.152 also alludes to it. The öyxoı of Math. 10.252, 254 are probably those of 
Asclepiades (cf. 7.201f; Theiler, Isonomia gof). Theiler, Parusia 208 suspects that Eudorus 
is the source of the whole exposition; but Eudorus modifies the “ Pythagorean” system 
by setting the One above the pair of opposites (below, n. 45). 

8 7.94, cf. 4-2-3; 7.99-100, cf. 4.4-5; 7-95-98, cf. 4.6-9. The account in Math. 4 is more 
“by way of brief illustration” (4.4, 10), but it alone has the statement on the number 10 
(4.3; lacking 7.94 but alluded to Philo Op. 47), as well as the connection of tetractys and 
soul (cf. Anat. 32). 

? Cf, Reinhardt, Poseidonios 414ff; RE XXII 569, with references. 

19 Schmekel, Mittl. Stoa 405ff, Reinhardt, Poseidonios 415f, 418f. The threefold division 
of things into owarrópeva, ývwpéva, deor@ra (Sext. Emp. Math. 7.102; Reinhardt, 
Kosmos 34ff) is unmistakably Posidonian; and there is a clear piece of evidence in the 
mention of the Colossus of Rhodes (Sextus 7.107; Reinhardt, Poseidonios 419). 

MW Reinhardt, Poseidonios 416, RE XXII 725. In agreement, among others, is M. 
Poblenz, Hermes 76 (1941) 2. 
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which has very close parallels in Philo;!? Theo, and Anatolius.!4 In 
Sextus the passage merely serves the purpose of clarification, not of 
development of the thought; but since Posidonius comes first to mind 
if we think of a possible common source of Sextus and Philo, it is 
natural to ask whether Posidonius himself may not have been the one 
to take over and work in a piece of “book learning." 

The elimination of the "interpolation" does make difficulties. 
Reinhardt himself had trouble deciding where it begins, and in any 
case this must be in the middle of a sentence. At its end lies an incon- 
testably Posidonian train of thought, set off by the phrase koi dAAws 
(101), but section 99 is introduced in just the same way, so that the 
transitional flourish merely demonstrates the unity of the passage’s 
structure. The controversial section is referred to twice in the sequel. 
The concluding sentence (109)? repeats a verse cited there,!8 though 
one cannot simply regard it as separable from the Stoicizing com- 
mentary. Further, in the Posidonian passage (101ff), there are men- 
tioned as incorporeal point, line, and plane, “which we also discussed 


12 Op. 47, cf. Sext. Emp. Math. 7.94; Philo 48, cf. Sext. Emp. Math. 7.95-98; Philo 49, 
cf. Sext. Emp. Math. 7.99-100. The agreement in order and formulation is striking, even 
though in some parts Sextus is fuller, and in some parts Philo. Philo's mention (50) of 
the game of putting a nut on top of three others to make a pyramid (xopvariLev, cf. 
Anat. 32.3ff), provides an explanation for the word érarwphawpev in Sext. Emp. Math. 
7.100. (Consequently, at Math. 4.5, instead of the inappropriate émBewpian, whose 
correct use is illustrated by PH 3.154, we must read éxa:wpijon.)—A short summary of 
the same train of thought is given by Philo V. Mos. 2.115. 

13 Sext. Emp. Math. 7.95-98, cf. Theo Sm. 93.21ff. In particular the “first tetractys” of 
Sextus 7.95 is only comprehensible through Theo 94.10ff. For “the nature of the whole,” 
Sext. Emp. Math. 7.93, cf. Theo Sm. 94.4; for the oath by the tetractys (Sext. Emp. 
Math. 7.94), cf. Theo Sm. 94.6f; in addition the explanation röv uev mapadovra Myovres 
IlvÜayópav in Sextus, and in Theo róv rapaóóvra IIvdayspav Aéyovow. Theo's source here 
is obviously Thrasyllus (93.18 refers to the Thrasyllus quotation at 87.4; cf. Schinckel, 
Mittl. Stoa 409 n. 3). Theo’s passage is also relevant in the Timaeus discussion: the " second 
tetractys” is the sequence of numbers in the Timaeus. 

14 Pages 31f (abbreviated in Th. ar. 29.10ff); esp. p. 32 = Th. ar. 30.4-14 corresponds 
almost word for word with Sext. Emp. Math. 4.6-9. Also cf. Th. ar. 29.10: mper ý 
rerpas eke thy Tob arepeod iow, with Philo Op. 49: mpwrn yàp aürn (N rerpàs) r3v 
ToU arepeo iow edeke. 

15 Reinhardt, Poseidonios 416.3, places the end of the citation of Posidonius in the middle 
of section 93, but in his paraphrase (p. 418) he finds it necessary to add the concluding 
sentence of 93 about number and reason. In RE XXII 725, he adds the beginning of 94 
to the Posidonius citation. 

16 Above, n. 10. 

loud) Te dyw nâga réxvy dori ovornua ék Katadjpeww (SVF I 73), ro 8€ 
avormpa dpıduös: roivuv úyiès TO apıdum é re mavr emeoıkev, 

18 7.94. In the same way, the end of section 98, and 100, allude to the tetractys oath in 
94. Reinhardt (Poseidonios 416 n. 1) interprets this as characteristic of the “interpolated” 
passage. 
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a little earlier" (104). Now since in a later passage, which is certainly 
Posidonian, there are mentioned precisely the “incorporeal ideas ... 
consisting in the borders of bodics,"!? the present passage, too, will 
have to be attributed to Posidonius. The continuity of the whole 
passage is irreproachable: the criterion of truth for the Pythagoreans 
is the "reason that is achieved from mathematics" (92), since like is 
known from like; the next logical step is to show to what extent nature 
is mathematically constructed, and thus akin to mathematical reason.?? 
The solution is in the thesis that “everything is like number," which is 
then explained in various instances. If Posidonius, à propos of the 
Timaeus, wished to speak about the recognition of like through like, 
he could not ignore the fact that in the Timaeus the soul, which recog- 
nizes, is created as a number pattern, as the physical world is made up 
of mathematically determined triangles. Obviously, Posidonius is in 
part dependent on Aristotle, who, following a similar line of thought, 
brought the Timaeus and the theory of ideal numbers into connection, 
and also treated of this matter in the dialogue On Philosophy.?! 

Thus it remains probable that the whole section in Sextus, that 
is to say the most prevalent type of exposition of the Pythagorean 
theory of numbers, was transmitted by way of Posidonius. The 
additional material in the parallel passage?? is probably to be explained 
by the fact that Posidonius was abridged twice, in Sextus’ work, in 
different ways. It is important to see that not only in the attention 
he pays to the Timaeus, but in details of his interpretation, Posidonius 
goes back to the Old Academy.™4 


19 Math. 7.119 repeats almost word for word what “Posidonius in his exposition of 
Plato's Timaeus” had said in 93. Point, line, and plane are incorporeal in 99-100; and in 
104 they as well as time can be given as examples of incorporeality. 

20 Reinhardt is wrong in missing, in the “interpolation,” the relation to the problem 
of knowledge (Poseidonios 416). 

21 De an. 404b9ff has the same quotation from Empedocles as Sextus 7.92 (above, ch. 
I 1, nn. 47-55); cf. Chalcid. 50. 

?? Cf, F. E. Robbins, "Posidonius and the Sources of Pythagorean Arithmology, 
CP 15 (1920) 309-322; “The Tradition of Greek Arithmology," CP 16 (1921) 97-123; 
V. DeFalco, “Sui trattati aritmologici di Nicomaco ed Anatolio.” Riv. indo-greco-italica 6 
(1922) fasc. 3-4, pp. 51-60. Robbins assumes a pre-Posidonian source; DeFalco points 
out the fundamental importance of Posidonius' exposition. Thesc studies may be consulted 
for the individual problems of filiation in the very complicated tradition; cf. also W. 
Theiler, Guomon 28 (1956) 284f, and P. Boyancé, REG 76 (1963) 82ff. 

23 Above, n. 8. 

4 Exegesis of the Timaeus by Posidonius is also attested by Plut. De an. procr. 1023b 
(a passage that would also fit into a discussion of the criterion of truth; cf. Merlan, Philo- 
logus 1934, 2111); and Theo names Posidonius, at 103.18, in the course of an account of 
number. speculation taking off from the Timaeus. CE Merlan, Philologus 1934, 197ff, 
PINcopl 341£; below, n. 75. 
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Sextus Empiricus occasionally uses the name ITuBayopas in addition to 
Ilv8oyópew:; but the doxographer Aëtius even uses IIvÜayópas more 
often than ITv8ayópewi. The two coalesce into the expression of dd 
IlvÜayópov, in the later tradition, but some trace of the difference 
has remained: one branch never has IIvBayspewı where the other 
has IIvdayöpas. 

Now, we immediately notice a fact of great importance: the majority 
of the reports about ITudayopeioı can be confidently referred to Aris- 
totle as source, but this is not so of even one of the reports about 
IIvüayópas. Pythagoras is frequently named in the same breath as 
Plato, Pythagoreans never." Thus from the external form of the 
tradition itself, it is clear that alongside the Aristotelian tradition about 
the Pythagorean philosophy there was another, which dared to name 
Pythagoras himself and connects him closely with Platonism. And to 
be sure, in discussing Sextus’ reports we constantly kept finding it 
necessary to refer to the Academy. 


“The first principle of all things is the Monad; from the Monad 
comes the Indefinite Dyad to serve as matter for the Monad which is 
cause, and from the Monad and the Indefinite Dyad come the numbers." 
So runs the beginning of the Memoirs excerpted by Alexander (D.L. 
8.25). Aétius’ phrasing is similar: “Among their principles are the 
Monad and the Indefinite Dyad. For him, one of the principles is 
directed toward the active or formal cause . . . and the other toward 


25 Aé&t. 3.2.1: IIudayopeiwv, Stob. ràv dad IIvdaydpov, Plut.; 1.15.7: ot amd HvÜOayópov, 
Plut., but Stobaeus /IuBayopeıoı continuing from 1.15.2; see Diels's note; 1.9.2: of dé 
ITvdayöpov, Stob., Plut.; but Theodoret has, in more detail, GaAs uév ai IIvdayöpas... 
(cf. Diels, Dox. 46); 4.14.3 belongs with 4.13.10: IIvdayöpas, as does 1.16.1 to 1.24.3, 
but 2.9.1 to 1.18.6: IIudayöpeıoı. 1.14.2 remains problematic. (Plutarch has the correct 
text, as Diels says in his note. There is a relationship to Cleanthes: Aét. 1.14.5, 2.14.2, 
cf. 2.2.1; Por. ap. Euseb. Praep. evang. 3.7.4) 

2° Mostly particular questions in natural philosophy: Aét. 1.15.2, cf. Arist. Sens. 
439230. The material appended in 1.15.7 is simply attribution of the doctrine of Empedo- 
cles (1.15.3), who was considered a Pythagorean, to Pythagoreans generally.—At 1.18.6 
Aristotle is explicitly cited (Phys. 213b23, fr. 201); 2.9.1 belongs in the same context. 
At 2.29.4 Aristotle is cited along with Philip of Opus (not in Rose; Ross p. 142). Cf. 3.1.2 
with Mete. 345a14ff, b1off, and 3.2.1 with Mete. 342b3off; the doctrine of Hippocrates of 
Chios (342b36) and his pupils is attributed to the “Pythagoreans,” as well as the anonymous 
doctrine of 345b10ff, which belongs also to Hippocrates. There remain 2.13.15 (‘‘ Heraclides 
[fr. 113a Wehrli] and the Pythagoreans’’), 2.30.1 (“some of the Pythagoreans, including 
Philolaus" | DK 44A20]) and 2.22.5, which probably goes with 2.13.15. Of 10 lemmata, 
6 are surely taken from Aristotle; others are from Heraclides, Empedocles, and Philolaus. 

27 Pythagoras and Plato: 1.23.1, 4.4.1, 4.7.1, 4.7.5, 4.9.10, 5.20.4. Pythagoras, Plato, 
and Aristotle: 2.10.1, 4.20.1, 5.4.2. Pythagoras and Plato in contrast: 1.10.2-3, 4.2.3-5, 
2.4.1-2. 
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the passive or material."?9 Further on the Monad is also called mind, 
god, and good, and the Dyad is called divinity (8aiuwv) and evil.?9 
The long passage in Sextus builds on the same foundation: “Pythagoras 
said that the first principle of existing things is the Monad... and 
being added to itself . . . it produces the so-called Indefinite Dyad . . .” 
(Math. 10.261; cf. 276) “. . . and the rest of the numbers were produced 
from these... The Monad had the position of the active cause, and 
the Dyad that of the passive matter" (277). In the Photius passage the 
continuity is broken, but the same general outline is discernible: 
alongside a “ Monad, i.e. the onc that is comprehended by intellect,” 
which is distinguished from the number 1 (438b14), and which is 
“first principle of all things” (439219), stands the Indefinite Dyad, 
which is perceived “according to excess and defect” ;3° and “from the 
Monad and the Dyad” come the numbers (439a2). 

The doctrine attested in these four passages is as homogeneous in 
content and terminology?! as it is flagrantly contradictory to everything 
that Aristotle ascribes to the Pythagoreans. There is not a word about 
Limit and Unlimited, about odd and even, about the One as a bisexual 
entity, or of cosmogonic development. On the other hand, every 
aspect corresponds to the system of derivation which Aristotle ascribes 


28 1.3.8. This report is linked by the expression waAw S¢ to another one: “ The first 
principles, he said, are the numbers and the proportions contained in them, which he 
also calls harmonies, and the compounds of these two are the elements, which are called 
geometrical figures (yewperpixd)” (cf. Cic. Acad. 2.118). Similarly in 1.10.2, “Pythagoras 
posited the so-called forms... in the numbers and in their harmonies and in the so-called 
geometrical figures, as inseparable from bodies." This is confronted with Plato's 
"separation" (1.10.3), so that here the numbers of Pythagoras are being interpreted 
as immanent. The "geometrical" construction of the elements out of numerical 
proportions presupposes Tim. 53b. Now the whole section begins with the ¢:Accodia 
legend of Heraclides (frr. 87-88 Wehrli; Burkert, Hermes 1960, 159ff), which also had 
something in it about "numbers" in the world (at least if lam. VP 59 is even partly based 
on Heraclides [Burkert, ibid. ı61ff]). Thus one may conjecture that this passage of 
Aétius is based ultimately on material from Heraclides—who was influenced by Platonic 
ways of thinking. 

28 Aét. 1.7.18 with ps.-Galen Phil. hist. 35 (Dox. 618.12). 

30 438b34: povds uév yap... evopilero ý Ev rots vonrois odoa, Ev ôè rò ev rois 
apıdyois‘ spoiws è Kai duo rò £v rois dpıdumrois. Immisch omitted this second 
sentence from text and commentary, obviously by oversight. The discrepancy between 
ápiüpots and apıdunrois cannot be removed by a simple correction. There ought to be a 
three-part gradation: (I) the principles Monad and Dyad, (2) the numbers 1, 2, 3, etc. 
(for this differentiation between Monad and Dyad on one hand and the one and the two 
“in the numbers [ev rote apiðpoîs],” Sext. Emp. Math. 10.276, Lydus Mens. 2.6, Philo 
Qu. in Gen. 4.110), and (3) countable objects, dpidpmrá . (Detailed differentiation of num- 
bers and countables in Sext. Emp. PH 3.157ff, Math. 10.2841, 4.1 1tF; Theo Sm. 19.15ff) 

9 To be sure, the Indefinite Dyad is derived from the Monad at Sext. Emp. Math. 
10.261, and less clearly at Hypomir. 25, though there is no suggestion of this in Photius 
and Aëtius, any more than in the reports about the On the Good. CE above, n. 6. 
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to Plato and his pupils, in distinction from the Pythagoreans. The pair 
of Monad and Indefinite Dyad is Platonic,? the concept of the In- 
definite Dyad is purely Platonic, the idea of excess and defect (great- 
and-small)** is explicitly characterized by Aristotle as peculiar to Plato,?* 
the matching of form and matter is Platonic-Aristotelian, like that of 
active and passive, and Aristotle labored in vain to apply these 
categories of his to the “so-called Pythagoreans."9$ 

The one question remaining in abeyance is that of "separation" 
(xepwopós)—hardly surprising, since we are dealing with Hellenistic 
and largely Stoicizing tradition. Once Aétius expressly denies separation 
in the Pythagoreans,3? but in another paragraph he speaks of “ partici- 
pation” (ueroxn),3® and in Sextus too the concept of participation plays 
a central role in both exposition and criticism.?? In any case, all agree 
that the causes are, according to Pythagorean teaching, incorporeal*t— 
a formulation that Posidonius, too, could accept." There is thus 
unanimity that the sensible world is derived from higher principles, 


32 [n the reports on Plato the word is &v, though Xenocrates fr. 15 has Movás. 

33 Anon. Phot. 438b35ff, Sext. Emp. Math. 10.263ff, esp. 275. In Aëtius and in the 
Hypomnemata the Indefinite Dyad is not closely described. 

34 Met. 987b26f. 

9: For the concept of dAn Pythagoras is grouped with the Stoics at Aét. 1.9.2: “ Thales, 
Pythagoras, Anaxagoras, Heraclitus, and the whole flock of Stoics (óppaĝós, Theodoret) 
say that matter can be turned and altered and transferred, and that all of it is always 
flowing and intermingling." Cf. Hypomn. 25, on the elements; Aét. 1.24.3: "matter is 
passive”; cf. 1.16.1; Sext. Emp. Math. 10.277, 9.366, etc. This too suggests the Timaeus; 
cf. Arist. fr. 207 (below, n. 164), Xenocrates fr. 28 (below, n. 124). At Aét. 1.23.1 the 
definition of movement as “a difference or otherness in matter" is ascribed to Pythagoras 
and Plato; Eudemus fr. 60 attributes this definition to Plato, and distinguishes him in this 
from Archytas (above, ch. I 2, n. 106). 

3$ Above, ch. I 2, n. 95. 

37 1,10.2; cf. above, n. 28. In the anonymous Prolegomena in Platonem 5.36-38 (p. 201 
Hermann) it is stated that Plato put his ideas ev rà mapadeıynarıra, Pythagoras and 
Aristotle ev TÔ mouricd. 

38 1.113. 

49 Sext, Emp. Math. 10.261: "(the monad) by participation in which each thing is 
called one (êv Adyerau).” From a similar source, Theo 21.2 has “(the monad) ... for by 
participation in it each thing is called one.” (In the sequel this is contaminated with 
different matter. The whole may come from Moderatus, to whom Stob. 1 proem. 8 
attributes the beginning, and Theo the passage 18.3ff.) Its model is to be found in Eucl. 
3 def. t: “monad: that according to which each existing thing is called one." The “ Pythag- 
orean” sources introduce the idea of participation, and then Sextus’ criticism (Math. 
10.284ff) concentrates on this point. 

40 “The first causes are incorporeal, “Aét. 1.11.3; more fully Sext. Emp. Math. 10.250ff, 
oot, 104; "the monad . . . that is among mentally apprehended things," Anon. Phot. 
438b34; “all bodies come from the monad,” 439a23f. In Hypomm. 25, the “perceptible 
bodies" only come into being after point, line, plane, and (geometrical) body. Philop. 
(De an. 82.19) significantly names Pythagoreans and Xenocrates (fr. 29) together as 
proponents of " incorporeal principles" (dac)paroc dpxat). 

U Sext, Emp. Math. 7.119; cf. above, n. 19. 
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and there is presupposed an ontological gradation like that of Plato's 
system of derivation. This too contradicts the statements of Aristotle, 
according to which the ** so-called Pythagoreans”’ did not go beyond 
the sensible.4 What the Hellenistic tradition presents as the philosophy 
of Pythagoras is, according to Aristotle's positive pronouncement, 
Platonism and not Pythagoreanism. 

This tradition about Pythagoras, inconsistent with Aristotle, 
apparently came to dominate the field completely. A few indications 
will show this well enough.“ The Platonist Eudorus of Alexandria 
(first century B.C.) says that, “according to the highest logos," the first 
principle of the Pythagoreans was the One, and "according to the 
second logos," an " opposite nature" along with the One. The opposi- 
tion is developed with a “table of opposites," and summarized in the 
formula “One (or Monad) and Indefinite Dyad.” 4 

Moderatus transposes the Pythagorean number doctrine into 
logical-conceptual language, but starts from the presupposition that 
One and Dyad are the principles. He elicits from the Parmenides a 
doctrine of the stages of the One which Plato is supposed to have taken 
from the Pythagoreans. According to Hippolytus, Pythagoras 
posited the " unbegotten (dyevvnros) Monad” as first principle, from 
which the Dyad and the other numbers had their origin.*® On the 
other hand Numenius ascribes a radical dualism to Pythagoras: the 


42 Above, ch. I 2, n. 15. 

43 Theo says, 20. 5ff, that “the later ones” had introduced Monad and Dyad as principles, 
but that “the disciples of Pythagoras" (of dao IlvÜayópov) had posited “all the terms 
set out in series, by virtue of which even and odd are conceived," i.e. the system of number 
concepts. The sharp distinction between ra ev aloÜqrois rpia and rpıas, between dpiüumróv 
and apıduös (above, n. 30), shows that this is not in agreement with Aristotle. Rather, 
these are Moderatus’ own views (cf. Por. VP 49-51). The historical form of his statement 
is obviously based on the accidental collocation in the doxography (Aét. 1.3.8; above, 
n. 28).—Limit and Unlimited became important again especially after Porphyry's com- 
mentary on the Philebus; cf. Iam. Comm. math. sc. pp. 12ff, and passim, Procl. In Eucl. 
5.14ff and passim; Nicomachus (Ar. 2.18.4) brings in Philolaus (below, ch. III 1). 

44 Collected by Zeller I 465ff; cf. De Vogel, Pythagoras, 207ff. See esp. Plut. V. Hom. 
145 (on the source question, Diels, Dox. 88ff), Nicom. Th. ar. 11.16, 12.9ff (the Indefinite 
Dyad as éMeulis kai mAeovaouos and as dAn), Por. VP 38, Iam. In Nic. 61.21. Cf. also 
Festugiére, Rev. IV 18ff. 

45 Apud Simpl. Phys. 181.10ff. (Theiler, Parusia pp. 205-208; H. Dórric, “Der Platoniker 
Eudoros von Alexandreia," Hermes 79 [1944] 25-39). The distinction of a highest One 
above the pair of opposites comes from Pl. Parm. 137c-141d; cf. Dodds, CQ 1928, 
135ff. Eudorus also looks back to Xenocrates and Crantor (Plut. De an. Procr. 1013b). 

56 Por. VP 48-51; cf. above, n. 43. 

4 Por. ap. Simpl. Phys. 230.34ff. 

18 Ref. 1.2.2, 1.2.6, 4.51.4, 6.23.1: “the principle of all things is unbegotten . . . the 
Monad, but the Dyad was begotten.” Here the difference between the Indefinite Dyad 
and the number 2 is obliterated clearly a Gnostic interpretation, 
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Indefinite Dyad (duitas indeterminata) was coeval with the divinity, the 
Monad, and the relation of the two is that of form and matter (species 
and silva).4 It is clear that even the more detailed expositions of the 
neo-Pythagoreans rely on the same tradition; the unmistakable 
Indefinite Dyad shows that the whole construct is, if Aristotle was 
right, tiov IIAáravos. 

In fact, people did realize the inconsistency with the reports of 
Aristotle. This appears not only from the polemics of the neo-Plato- 
nists,50 but from a curious document, attributed to Theano, who was 
usually known as the wife of Pythagoras;?! 


I have learned that many of the Greeks suppose Pythagoras said 
that everything came to be from number. This statement, however, 
involves a difficulty—how something that does not even exist is 
cven thought to beget things. But he did not say that things came to 
be from number, but according to number. For in number is the 
primary ordering, by virtue of whose presence, in the realm of 
things that can be counted, too, something takes its place as first, 
something as second, and the rest follow in order.™ 


Here we have the neat separation of apıduös and dpilumróv, the 
concept of perovoia ( presence” above), in almost verbal agreement 
with formulations in Sextus and Theo, and in addition direct polemic 
against a tradition according to which things come to be "from 
numbers.” “ Many of the Greeks" have learned this false representation 
of the Pythagorean doctrines; here there is unmistakable polemic 
against Aristotle. The method is subtly indirect: an “original” 
document is witness against his interpretation. And who is qualified 
to offer authentic exegesis, if not Pythagoras’ wife and student herself? 
'To be sure, Syrianus was in a still more favorable situation; he read 
the "Tepós Aóyos of Pythagoras himself, which named IIparevs and Avas 


w Chalcid. 293ff= fr. 14ff Thedinga; cf. J. C. M. Van Winden, Calcidius on Matter 
(Leiden, 1959) 103-121. 

^" Above, ch. I 2, nn. 22-23. 

^! CÉ below, ch. II 2, n. 28. . 

`? Stob. 1.10.13 = p. 195.12 Thesleff. It is a remarkable idea, that number “does not 
even exist,” in blatant contradiction of all neo-Pythagoreanism and Neoplatonism. The 
unhesitating equation of being and corporcal being shows that the passage is Hellenistic 
in date. 

^ Above, n. 39. 

M Probably against the lost writings on the Pythagoreans rather than the didactic 
works, which can scarcely have had much influence outside the school. The word “beget” 
iS à barbed reference to Arístotle's accounts (Met. 1091213ff). 
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as first principles and made number, the "ruler of shapes and forms," 
the basis of the “origin of all things." 55 Aristotle, accordingly, must 
have been mistaken... This is how the gap between the different 
traditions created the demand for apocrypha. 

It is possible that the Pythagoras items of the Vetusta placita were 
"reconstructed" in the circle of Posidonius or Antiochus, with the 
help of apocryphal writings." But these are only intermediate members 
in a chain of tradition that goes back further, to weighty authorities. 
Theophrastus remarks in his Metaphysics, on the problem of the good: 


Plato and the Pythagoreans make the distance (dröorasıw) a great 
one, but they think everything wants to imitate it. And yet they set 
up a kind of antithesis, of the Indefinite Dyad and the One. In the 
former resides the Unlimited, the disorderly, and, so to speak, all 
kinds of formlessness, yet the nature of the whole would not be 
possible without it.5” 


Theophrastus’ starting point is that Plato and the Pythagoreans, 
both, posited a “good” at a "great distance” from nature as a whole. 
Everything strives toward it, "and yet" they cannot get along without 
an opposite principle. The opposition is explained as that between the 
One and the Indefinite Dyad, in which all that is unbounded and 
unordered, by its nature, is pent up. Both the term Indefinite Dyad, the 
whole idea of a principle “in itself,” and the opposition of “‘formless- 
ness” and the form-giving One are according to Aristotle Platonic 
and not Pythagorean; still Theophrastus sees the two as a unity.’® 
So the non-Aristotelian tradition, which is orthodoxy for later genera- 


55 Syrian. Met. 9.37ff, 123.1ff. On the reconstruction of this Sacred Discourse, see Delatte, 
Litt. 191ff; p. 164.21ff Thesleff. 

56 Diels (Dox. 181), following Zeller (I 467ff), derives Aétius' testimonies, so far as they 
are not from Aristotle, from the pseudepigrapha. (On Posidonius, cf. below, n. 133). 

57 Met. 11a27ff. The Ross-Fobes translation takes dzóoraouw as “the distance between 
the real and the things of nature,” but the point of the whole thing is the discussion of 
ayadov and xaxóv. Speusippus has it that dyaðóv is oravıov and the xaxóv is greatly 
preponderant (11a18ff); Plato and the Pythagoreans make the distance between the two 
great, though the second principle is indispensable in the world, ioopoipety 7) kai Ómepéxew, 
11b6. Theophrastus sets his own conviction against both of these, that ra pév ody övra 
kaAös érvyev övra (11a25f).—Eudemus, too, after first distinguishing the two, compre- 
hends both Plato and the Pythagoreans under the concept of the indefinite (above, ch. I 
2, n. 106). 

58 Theiler, Parusia p. 205, reads xairoı «rois? xabdmep dvriÜeaiv twa moioñow, and 
opines that this formulation does not include the Pythagorcans. However, it also docs not 
exclude them, and in content the kairoı sentence belongs very closely with the preceding. 
The dyaddy is the model of everything real, “and yet” (read dj«os tbs instead of Aws) 
it is not sufficient by itself; the opposite principle is equally necessary. (CE below, n. 66.) 
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tions, is already present in Theophrastus, even though he speaks of 
Pythagoreans and not of Pythagoras. His contradiction of Aristotle 
may not be explained away as concision of language or hasty com- 
position.5? 

Since Theophrastus was surely only a transmitter of this conception 
of Pythagorean doctrine, he must be dependent on predecessors who 
went still further than Aristotle® in connecting Plato with Pythagorean- 
ism—to the point of identification. The only candidates would be 
Plato's immediate pupils, the members of the Old Academy. As a 
conjecture, this suggestion was made many years ago" the proof came 
to light with a fragment of Speusippus which was first published in 
1953. It had made its way into Proclus’ commentary on the Parmenides, 
whose final portion is only preserved in the Latin translation of William 
of Moerbeke. 

For the good neo-Platonic thesis that the One is still higher than 
Being, Proclus refers to what Speusippus had reported as the opinion 
of “the ancients” ("tamquam placentia antiquis," i.e. ós dpéokovra 


Tois maAaıois) 2 


le unum enim melius ente putantes et a quo le ens, et ab ea quae 
secundum principium habitudine (ie. xai rjs kar dpysw &ews) 
ipsum liberaverunt. existimantes autem quod, si quis le unum ipsum 
scorsum et solum meditatum sine aliis secundum se ipsum ponat, 
nullum alterum elementum ipsi apponens, nihil utique fiet aliorum, 


interminabilem dualitatem entium principium induxerunt (i.e. r7» 


^ > X , 2 
adpiorov Sudda Tay Óvrow àpyTv elovjyayyov).9? 


It is clear that as far as Proclus could tell, Speusippus was speaking 
simply of “the ancients (of maAauoi).”® But there is only one possible 
interpretation of this. Speusippus is not presenting his own system, in 


58 This is Zeller’s proposal. Speaking of Theophrastus, he says (I 472 n. 4), “. . . in the 
whole report Pythagorean and Platonic material is combined in such a way that it appears 
impossible to determine, from it alone . . . what belonged to each.” Aristotle does say, 
however, that the Indefinite Dyad is not at all to be attributed to the Pythagoreans. 

a Met. 987a30ff (above, ch. I 2). 

*! Cf. Frank 260.1, though he overlooks the difference from Aristotle. 

82 Plato Latinus III: Parmenides: Procli commentarium in Parmenidem interpr. G. de Moerbeka, 
ed. R. Klibansky and C. Labowsky (London, 1953) 38ff. Klibansky reconstructs the 
Greek text, p. 86. He suspects that the source is Speusippus’ On Pythagorean Numbers 
(tr. 4 Lang), with Nicomachus as intermediary; but this cannot be proven. Merlan has 
shown (PINeopl 96-140) that lamblichus, in Comm. math, se. 15.6ff, was able to use 
Speusippus in detail, perhaps through some intermediary. 

*: Proclus repeats, at the end of the quotation: "testatur et iste hanc esse antiquorum 
opinionem," 
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which the Indefinite Dyad was replaced by the concept of “ plurality 
(nAjfos)," along with other modifications. But he cannot be using 
the expression “the ancients" of Plato either, even disregarding the 
plural form; he only outlived Plato cight years. Therefore Speusippus 
was referring to the Pythagorcans, and possibly thinking of Pythagoras 
himself. Plato himself speaks of Pythagorean views as an "ancient" 
revelation.95 

Speusippus then, quite contrary to the statements of Aristotle, 
attributes to the "ancient" Pythagorcans the opposition of “One” and 
"Twoness," the concept of the Indefinite Dyad, and in general a 
principle aùrò xa" adro Kal ywpis vooúpevov (“ipsum seorsum et solum 
meditatium "). The line of thought is so close to that of Theophrastus, 
who was a generation younger,® that we can no longer harbour any 
doubt as to the source from which the latter acquired his non-Aristote- 
lian conception of Pythagorean doctrine. Plato's nephew and successor 
claimed that the basic thought of the Platonic doctrine of ideal numbers 
was Pythagorcan. 

Speusippus was not alone in this trend. Xenocrates, too, wrote 
ITudayöpeua,®” and we have one statement about Pythagoras from his 
pen: "Pythagoras, as Xenocrates says, discovered that the musical 
intervals did not originate without number, either." "$$ Xenocrates, then, 
attributed to Pythagoras himself a specific scientific discovery about 
numbers in music, but even more than this: the word xa (“ either,” 
above) indicates that he traced to him some other number theory as 
wcll.$? Now Xenocrates interpreted the origin of the world soul in the 
Timaeus as derivation of number from One and Indefinite Dyad,"? 
and the connection of number and music, which according to Xeno- 
crates Pythagoras also discovered, is definitely presupposed in this 


51 Speusippus did, however, come out for placing the One above Being (fr. 34e = Arist. 
Mret., 1092a14ff, and the testimony discovered by Merlan, PINeopl 96ff, in Iamblichus). 
A point of departure for this line of thought can be seen in Pl. Rep. s5o9b, and better in 
Plato's Parmenides; cf. Dodds, CQ 1928, 129f. 

85 Phib, 16c; below, ch. I 4. 

8 The elevation of the One in Speusippus corresponds to the “great distance" of 
"Theophrastus. Both emphasize the necessity of the second principle, without which 
“nihil utique fiet aliorum," ody olóv re dvev raírqs THY rÀv Aw $íow .. ., as in Arist. 
Met. 1088b3 sF. 

v DLL. 4.13. 

** Hludaydpas, cis yoi Zevoxpdrys, eüpıore kai rà év nova); Öuornnara od xwpis 
dpOjod rv yéveaw Exovra, fr. 9 Heinze Por. In Ptol. 30.2f. It is unlikely, in spite 
of Heinze stf, that more than this sentence goes back to Xenocrates; cf. below, ch. V ı. 

CT. Sext. Emp. Math. 10.260, who gives it as Pythagorean teaching that 7 anàñ 
ypa où xapis apıßpod vevágrai . . . 

7 Fr, 68 H Plut. De an. proer, rorad-e; following this, Tim. Locr. ose. 


‘ 
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section of the Timaeus. Furthermore, Xenocrates developed from 
the Timaeus his definition of soul as “number moving itself, ””? and 
precisely this definition of soul is ascribed by the doxographers to 
Pythagoras,” as well as the doctrine of the One and the Indefinite 
Dyad. The later tradition about Pythagoras is largely based on the 
exegesis of the Timaeus by Xenocrates, who understood the ideas 
contained in Plato’s dialogue as the teaching of Pythagoras. 

Speusippus, too, interpreted the Timaeus and developed a definition 
of soul out of it,”4 which was taken over by Posidonius,” namely that 
the soul is ¿béa rod mávry Stacrarod, and Posidonius adds xar’ apıduov 
cwveorQoa. áppovíav mepiéxovra. Posidonius interprets the Timaeus as 
evidence for Pythagorean doctrine,”® and in this too he is following 
Speusippus, for the new fragment is proof that the latter saw Platonism 
and Pythagoreanism as a unity. 

A third writer deserves mention in this context, Heraclides Ponticus. 
He attributed to Pythagoras the invention and definition of the word 
dılooodia, and this ascription made its way, via the doxographers, 
into all the ancient handbooks. Yet it is disproved by the semantic 
history of the word. It had meant close acquaintance and familiarity 
with coóía; and Plato was first to define it as in insatiable striving, 
and set it in opposition to the possession of wisdom. This was after 
the Sophists and their claims had roused popular animosity.” Heraclides 
probably combined with this a number theory that took its direction 
from the Timaeus; at least he ascribed to Pythagoras the sentence, “ The 
knowledge of the perfection of the numbers of the soul is happiness. "7 

Interpretation of the Timaeus and the orally transmitted theory 


71 Cf. below, ch. V 1. 

?2 Plut. De an. procr. 1012d-e, and Xenocrates frr. 60-65. 

73 Aëtius 4.2.3, from which is derived Theodoret 5.17. Also Nemesius 102 M., Meletius 
An. Ox. HI 146.30; cf. Cic. Tusc. 1.20 Aétius adds that Xenocrates is following Pythagoras 
(4.2.4, from Stob.). 

74 Fr, 40 Lang = Iam. ap. Stob. 1.49.32; cf. the discussion of Merlan, Philologus 1934, 
1974; Cherniss, Plato sooff; Merlan, PINeopl 36ff. Cherniss sets out the relationship to 
the Timaeus. 

7 plut. De an. procr. 22.1023b, on which see Macrob. Somn. Sc. 1.14.19, and the “ Platon- 
ic" definition of soul at D.L. 3.67. On the addition made by Posidonius, cf. Sext. Emp. 
Math. 4.6-9 and Anat. 32 - Th. ar. 30.4ff (above, n. 8, 14, 24; Merlan, Philologus 1934, 
197tF). 

7 Reinhardt has to concede this, since the citation of Posidonius at Sext. Emp. Math. 
7.93 is made in the section on the Pythagorcans. 

7. Burkert, Hermes 1960, 1$9ff; cf. M. Landfester, Das griechische Nomen dios und 
wine Ableitungen (Hildesheim, 1966). 

W Heraclides fr. 44 Wehrli Clem. Al. Strom. 2.130.3; cf. above, n. 28. 
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of ideal numbers combine, for Plato's pupils (including Aristotle), 
into a system which for the Platonists is regarded as the doctrine of 
Pythagoras, which they themselves follow, with more or less radical 
modifications; Aristotle, on the other hand, characterizes the same 
system as Platonic and contrasts it with other, obviously older, less 
advanced pronouncements which he calls the doctrine of the “ Pythago- 
reans.” The later tradition, beginning with Theophrastus, follows the 
Platonists, and to a great extent forgets the reports of Aristotle. Not 
completely, to be sure: that which Aristotle ascribes to the “Pythag- 
oreans" in general, appears in the doxographical reports under the 
name of Philolaus. 


This relationship of the different branches of tradition can also 
be shown in the further development of the doctrines. The derivation 
of the world from number takes place, according to "Pythagoras," 
by the development of the point (“a monad having position") out of 
unity,®° and then of the perceptible world from the point in the hierar- 
chical succession line, plane, solid.®' As a rule the number 2 is assigned 
to the line, 3 to the plane, and 4 to the solid.9? Sextus emphasizes the 
difference from another derivation, according to which the line comes 
to be through a continuous movement (iow) of the point, the plane 
through movement of the line, and the solid through movement of 
the plane. Here there is no need for any other “first principle” than 
the One.® Yet the two ideas get mixed together.®* 

We have shown that this derivation of the physical world is firmly 
anchored in the Platonic number theory; it remains to show that 
nonc of all this is ascribed to Pythagoreans by Aristotle, and that it 
even contains contradictions of what is—according to Aristotle— 
Pythagorcan. 

79 Cf. connection of the Timaeus with the dypada 8óypara at Phys, 209b11ff, and the 
sequence Timaeus-ideal numbers, De an. 404b18ff, which is found again in Posidonius 
(above, n. 21). 

8 Procl. In Eucl. 95.21ff, Schol. Arist. Met. 401a4 (as Pythagorean), and the passages 
cited in n. 82. 

# Fypomn, 25, Anon. Phot. 439a19ff. (Skipped by Aöt. 1.3.8.) 

82 Sext, Emp. Math. 10.278ff, 7.100 (cf. Philo Op. 49: Posidonius). Further, inter alia 
Philo Op. 98, V. Mos. 2.115, Theo Sm. 97.17, 100.20, 101.11 (with variations 96.9ff), Nicom. 
Th. ar. 20.91, 23.11, Procl. In Enel. 97.V7ff, 114.25f; below, n. 120; ch. III 2, n. 41. 

#3 Sext. Emp. Math. 10.281f, cf. 7.99 (Posidonius); 3.19f; 9.430; Eratosthenes ap. 
Sext. Emp. Math. 3.28, cf. Theo Sm. 83.21; Simon Magus ap. Hippol. Ref. 4.51.3, cf. 
$.9.5; Procl. In "ini W 137.2. On Schinekel’s views, above, n. 6. 

#4 Thus in Posidonius, already, the “nut game" and the “flowing” obviously belong 
together, CL Sext. Emp. Math. 7.990, Philo Op. 49f, Decal, 25, Plut. De FE 390c-d. 

9 Above, ch. L1, nn. 41 4$. 
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In his philosophical glossary Aristotle takes over as valid the definition 
of the point as “a monad having position" 35 and mentions it often, from 
the point of view of “ separation,” as a formula used by the Platonists.8? 
He never connects it with Pythagoreans; and he cannot do so con- 
sistently with his allegation that the “units” of the Pythagoreans 
possess " magnitude, "99 for “ point" and “magnitude” are mutually 
exclusive terms. For this very reason the derivation of the physical 
world through the series surface, line, point cannot belong to these 
Pythagoreans; the world of perceptible bodies is for them the only 
reality, beyond which they do not go.5? Thus Aristotle never connects 
the line-plane-solid formula with Pythagoreanism, but always with 
Platonism.9? Indeed there is one passage in which he clearly points 
out the difference. In his De caelo he explicitly disagrees with all those 
who “make up all bodies from planes” (299a1ff), and an express 
reference (300a1) shows that he has the Timaeus especially in mind. 
He asserts that to be consistent one must carry such an analysis further, 
to the point, not only as far as the dronos pai (299a5ff), and this is 
directed against Plato and Xenocrates.?! The refutation revolves about 
the problem of weight, which remains unexplained in these geo- 
metrical constructions; and he appends the casual remark, "and the 
same thing happens to those who construct the world out of numbers: 
for there are some who see nature as composed of numbers, like 
some of the Pythagoreans"—here too the problem of weight is 
untouched.? The Pythagoreans who "compose the world out of 
numbers" are thus contrasted with "those who compose bodies of 


86 Met. ro16b24ff; cf. De an. 40936, An. post. 87a31ff, 88233, Met. 1084b25. 

87 Phys. 227a27: “if, as they say, the point and the monad have a separate existence of 
their own,” Met. 1069a12, 1077b30, 1084b23 (“if number is separable." bz). Top. 108b7ff 
applies to Speusippus (cf. below, n. 105); against attribution to the Pythagoreans, Heidel, 
AJP 1940, 27, n. $6, Wilpert ZwFr 218 n. 46. 

38 Above, ch. I 2, n. 18. 

89 Above, ch. I 2, n. 15. 

90 The evidence for Speusippus and Xenocrates, above, ch. I 1, nn. 38-39. That the 
mepara doctrine of Met. 1028b16ff is not applied to the Pythagoreans was shown above, 
ch. I 2, nn. 77-81. The passage Met. 1036b12ff is almost always thought to refer to the 
Pythagorcans: kai dvayovoı mavra els rods dpıßuovs, xal ypappis Tov Adyov Tov Tv 8o 
elvai dacw. (Ps.-Alex. Met. 512.23ff—'"'two'" as rò mp@rov Öaorarov, line 37.—Ross, Met. 
11 202 secs the source as Aristotle’s lost book. KR accept it [as pre-Parmenidean!], no. 317 
[cf. 316]. Also called Pythagorean by Zeller I 511 n. 1; von Fritz, ABG 1955, 83; Cherniss, 
Pres. 225; Guthrie I 257.) One reason is that this is set up against of rds iödas Aéyovres; 
but it is Speusippus who does not believe in ideas, but only in mathematical numbers. In 
the context, the point is the separation of form and matter (xopidew, 234, b7; efSos, b2), 
so that the Pythagorcans cannot be meant. 

*! Above, ch. [ 1, n. 17. 

92 Cael, 300214ff. Cf. above ch. E 2, n. 19. 
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planes” (29923); they are united only in a common omission, their 
failure to face the problem of weight.?® 

The related thought, that the point in movement makes the line, the 
line in movement the plane, and the plane in movement the solid,” 
appears in Aristotle’s polemic against Xenocrates. He seeks to reduce 
the latter’s definition of soul to absurdity by pointing out that accord- 
ing to these geometrical doctrines—introduced with the words erei 
dacı (409a4)—even the “self-moving number” would have to consist 
of lines.” In order to demonstrate a contradiction, Aristotle seizes upon 
a statement of the opposite party—the Platonists. 

Archytas had evidently gone deeply into stereometric problems; 
Aristotle's statement that “the Pythagoreans” called a surface ypoud® 
(Plato is said to have introduced the term émíre80v?") may belong 
in this context. According to Diogenes Laertius, Archytas introduced 
the idea of movement into geometry,?? and in fact Archytas’ solution 
of the “Delian problem,"?? reported by Eudemus, makes good use of 
such concepts: a right-angled triangle, revolved about one leg, produces 
a cone, the end of a straight line, when turned about, describes an arc, 
etc. Archytas, according to Eudemus' evidence, also concerned himself 
with the explanation of movement in general.}°° Thus the conjecture 
seems justified that this comprehensive treatment of geometrical 
magnitudes by the use of the idea of movement comes precisely from 


93 Bywater (31) already perceived this difference, and used it against the authenticity of 
Philolaus fr. 12. 

94 Cf. above, n. 83. 

*5 De an. 409a1ff; cf. Cherniss, Pres. 389, Plato 396 n. 322, Theiler, Arist. 101, Guthrie 
1 262ff. Whether Aristotle is playing off the conception of Speusippus against Xenocrates 
(Cherniss), or whether Xenocrates could have spoken in this way himself (Theiler refers 
to fr. 39, though it is “not quite uncontaminated ")—this is a question we need not answer. 

99 Sens. 439330, whence Aét. 1.15.2; cf. Arist. Met. 1091a16 and Nicom. Th. ar. 
25.15: rabrov Ev novddı, črepov év Övadı, xpoià Ev rpıadı, apa. èv rerpadı. The latter, 
however, is obviously tinged with archaism, and not genuine tradition; it takes its 
origin from the doxographical report. The opposition of radrdv-Erepov originates in the 
Platonic dialectic.—Further, cf. Hero Alex. Deff. p. 20f Heiberg, Aristid. Quint. p. 110. 
25 Winnington-Ingram. 

9! IL, 3.24. The concept of emimedov is presupposed by Plato, Meno 76a and Pol. 299e; 
in a different sense Tht. 173¢ — Pi. fr. 292, as well as Democr. fr. 11d Airiai émimedon (^ ter- 
restrial,” as distinguished from 11c "aerial"; Bıss is not a direct quotation). The idea 
of xpord is alluded to at Pl. Meno 75b-c. C. Mugler, " Sur l'histoire de quelques définitions 
de la géometrie grecque, HH: La surface," AC 27 (1958) 76-91, presents an ingenious but 
ill-founded reconstruction; he puts the xpoid idea carlier than Parmenides. 

?* 8.83 (referring to the problem of doubling the cube): gpóros rà unxarına rais 
padyparicats mpooxpyodpevos dpyais weilhdeure xai mpdtos Kivnow | Ópyavuciv 
&aypáppart yeciierpuca mpoanyaye. 

9 Eudemus fr. 141 Wehrli DK 47A14. 

19 Above, ch. 1 2, n. 106. 
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Archytas.!?! Here, too, Archytas went further than the older Pythag- 
oreans.1% It is true that geometric figures had also been represented 
with pebbles: 3 is an “odd line” —or a triangle, or a “gnomon,” 
9 is an “odd square” ;! but here the strict derivation of spatial shapes 
(yevväv) was not yet felt as a problem. What ontological status Archytas 
gave to the series point, line, plane, solid, can hardly be determined.1% 

Aristotle, in any case, attributed the derivation series point, line, 
plane, solid, to Platonism, not to Pythagoreanism, and in this differs 
from the later tradition, which saw in it the teaching of the Pythag- 
oreans, and indeed of Pythagoras himself. Once more we suspect 
the pupils of Plato as the source of the non-Aristotelian tradition, 
and especially Speusippus, since the “point” always plays a role in these 
“Pythagorean” accounts,1% and once again we find the direct proof: 
in his book On Pythagorean Numbers, from which Nicomachus has 
preserved us a considerable excerpt, Speusippus ascribed to them this 
very concatenation: “For 1 is the point, 2 the line, 3 the triangle, and 
4 the pyramid.”10 Eva Sachs already had guessed that this book was 
one of the most important sources of the later tradition about Pythag- 
oras.!°7 Whether or not the newly discovered fragment of Speusippus 
about the Pythagorean "principles" came from the same book, in 
any case it is with Speusippus that the tradition begins which contradicts 
the reports of Aristotle.1° 

It is now no longer surprising to find that the series of types of 


101 Frank 370f, accepted by Wilpert ZwFr 174.6. Frank goes on, in an imaginative 
vein, to construct a “ dynamic system of Archytas” (124ff), but far exceeds the limits of 
what can be known of the matter. Cf. Cherniss, Pres. 388f. 

102 Cf. above, ch. I 2, nn. 104-106. 

103 Cf. Philolaus A26. 

104 “Pure” mathematics, divorced from ontological problems, is hardly to be assumed 
in Archytas. Arnobius 2.9 (Dox. 172) names Pythagoras and Archytas: "causam in 
numeris ponit." But Plato's philosophy, through dialectics and theory of ideas, was 
bound to change whatever he took over. The connection of the numbers 2, 3, and 4 with 
line, plane, and solid, which seems more primitive than the motion idea of Archytas, 
might be an attempt to derive these concepts by purely logical means, without introducing 
motion. 

195 For Speusippus the point is olov rò & (Arist. Met. 1085233); őrt orıyun € ypapuii 
kal povàs év dpiÜpiQ" ékárepov yàp apxy (Top. 108b26; cf. above, ch. I r, n. 40). Quite 
similarly, Sext. Emp. Math. 10.278 has rò onpetov ara 7v Tíjs povados Aóyov. Terdxdaı. 

19 Fr. 4 Lang = Th. ar. 82.10ff (= DK 44A13, KR 319); the sentence cited is at Th. 
ar. 84.10f. KR, p. 255, have “little doubt" that Speusippus is reproducing genuine and 
carly Pythagorcan doctrine, and Guthrie agrees (I 260f). Saffrey would prefer to brand the 
fragment a neo-Pythagorean forgery, but there are no arguments for this—not even the 
absence of the title from the list of Speusippus’ writings in D.L. 4.4, for this is expressly 
labeled as incomplete. 

107 6 sf, 

108 Cf, above, n. 62. 
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cognition, which in Platonism is sct up as parallel to the hierarchy 
of geometrical solids, and also with the numbers from 1 to 4 (I voös, 
2 emoriun, 3 8ó£a, 4 ala050:),199 likewise makes its appearance as the 
teaching of Pythagoras;"° the Platonic system, in all its aspects, is 
being passed off as Pythagorean. Here too, along with partial agree- 
ment, we find a contradiction to the statement of Aristotle that the 
Pythagoreans equated 8ó£a with the number 2." The relationship 
between Xenocrates and the series of types of cognition, and a certain 
kinship between them and the Timaeus, have already been mentioned? 

But we must go over the same ground once more. "Pythagoras" 
taught, according to Aétius,* that earth came to be from the cube, 
fire from the pyramid (or tetrahedron), air from the octahedron, water 
from the icosahedron, and finally, from the dodecahedron, the “sphere 
of the All.” The agreement with the Timaeus, extending to actual 
verbal coincidence, is obvious.4 Less striking, but no less clear, is the 
contradiction of what Aristotle says about the Pythagoreans: “They 
have not said anything at all about fire or earth or the other material 
things of this sort, because, I suppose, they did not have anything 
distinctive to say about perceptible things. "5 Here we may add an item 


109 Above, ch. I 1, nn. 48-54, 

110 Akt. 1.3.8; cf. 4.4.5 (Theodoret 5.20), Theo Sm. 97.24ff (the eighth “tetractys”), 
ps.-Archytas p. 38.12 Thesleff = Iam. Comm. math. sc. 35.27ff. From the fact that the 
explanations in Aristotle (De an. 404b21ff) and in Aétius are different, Kucharski wishes 
to conclude that they have a common source. In fact, Aétius is hardly likely to be depen- 
dent on De anima, but the common source is not therefore a Pythagorean writing, but the 
exposition of Platonists. 

11 Alex. Met. 39.13ff = Arist. fr. 203: vobv de Kal oUoíav EAeyov TO Ev... óav de 
ra dv0 ba TO Em’ dudw neraßAnrnv elvar. 

112 Above, ch. I 1, nn. 52, 57. 

n3 Aét. 2.6.5, and Ach. Is. 6 p. 37.29ff Maass, probably from Posidonius. Cf. the 
further material collected by Sachs 9ff—Sext. Emp. Math. 10.283, Hypomn. 25, and Anon. 
Phot. 439b17 only enumerate the elements, without mentioning the regular solids— 
doubtless the result of abbreviation in the excerpting process. On Procl. In Eucl. 65.15, 
which is usually attributed to Eudemus (fr. 133 W.), see below, ch. VI 1. 

114 On the dodecahedron, Tim. $5c: emi rò máv 6 0eós adr karexpijoaro. A&t. 2.6.5: 
Ex 8e rod Öwöcraedpov rjv Tod mavrös abaipav. On the problem of the fifth element cf. 
Guthrie I 270ff, P. Moraux, RE XXIV 1171-1263. 

115 Met. 990216. Because the Pythagorcans do not distinguish between the perceptible 
and the mathematical, in Aristotle’s view they are incapable of explaining the peculiar 
characteristics of the physical world. The ironic explanation, in the sentence quoted, is 
Aristotle's, and this in itself shows that the Pythagorcans did not have a doctrine about the 
elements. The Timaeus attempts to explain the properties of the elements (the sharp, 
pointed pyramid is fire, the stable cube is earth, the nearly spherical icosahedron is water, 
and so on). Raven (PyEl 1$21P) tries to neutralize Aristotle's evidence with Cael. 293a30ff, 
where fire is characterized as ryuw@raror, which he thinks is an indication that there did 
after all exist à Pythagorean doctrine of the elements. Aside from the fact, however, that 
such a value judgment is not a "theory" in the sense required by the search for dpxat, 
Aristotle separates this passage from the preceding Pythagorean material with the words 
noddvis 8 div nal érépois cuvdd€erer, Ele means the Platonists (cl. below, ch. IV 2, n. 16). 
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from the scholia to Euclid, possibly from Eudemus, whose significance 
was seen by Eva Sachs.!!$ The Pythagoreans, it says, treated of only 
three regular solids—pyramid, cube, and dodecahedron, and Theaetetus 
was the first to add the octahedron and icosahedron. But again Speusip- 
pus, contra Aristotle, treated the derivation of the elements from the 
regular solids as Pythagorean; he wrote in his book On Pythagorean 
Numbers, “. . . and about the five shapes, which are given to the cosmic 
elements" (Th. ar. 82.17 DeFalco). 

The keystone of the argument is the declaration of Aétius, “Pythago- 
ras says that the cosmos is a created thing (yevyrdv) in the realm of 
thought but not in that of time (kar! èrivorav . . . où Kara xpóvov)." 1 
"Pythagoras" is here taking a position in the controversy which 
developed over interpretation of the Timaeus, whether the creation 
of the world by the Demiurge is to be understood literally. Speusippus 
and Xenocrates asserted that it was merely a mode of exposition 
8:8ackaMas xápw, an essay in mental construction (émwoig).1* It is this 
that gives point to Aristotle's polemic, " There ought to be no difference 
of opinion as to whether or not the Pythagoreans posit generation 
(yéveows) or not; for they say clearly...” Plainly, Speusippus and 
Xenocrates gave out their interpretation of the Timaeus as Pythagorean 
doctrine, and Aristotle is refuting them with the actual words of a 
Pythagorean document. Aristotle already presupposes and rejects the 
conception of Pythagoreanism that makes its appearance in the later 
doxographical tradition. It is that of Speusippus, Xenocrates, and 
Heraclides, which amalgamates interpretation of the Timaeus with the 
Platonic "system of derivation." 


There remain to be discussed a number of reports in the doxography, 
most of them concerning less vital questions, that cannot be placed in 
direct connection with the evidence of Aristotle; the latter did not have 
occasion, of course, to mention every detail of Pythagorean teaching. 
l'or these additional testimonies too, however, it can be shown that 
they go back to Plato's disciples, or, insofar as they preserve older 
material, were transmitted by them. 


118 Schol, Eucl. 654.3; cf. below, ch. VI 3 (not in DK); the Suda s.v. Theaetetus; 
Sachs 76ff. Timpanaro Cardini's allegation (31) that Sachs brought forward against the 
Pythagorean tradition “nient’ altro che affermazioni arbitraric” is astonishing.—Diels 
included Aét. 2.6.5 among the Philolaus materials, as 44A15, comparing B12; contra, 
Sachs 43ff; cf. below, ch. Ill 2, n. 183. 

17 Aöt. 2.4.1; cf. Sext. Emp. Math. 10.255: war’ emivaav... 

us Arist. Carl. 279b32, with the ancient comments and scholia, assembled by Lang as 
Speusippus fr. $4; Xenocrates frr. 33, $4 H. 

us Met. 1091a13ff; above, ch. ba, n. 41. 
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The kernel of Pythagorean wisdom is the “tetractys,” or “four- 
group," made up of the numbers, 1, 2, 3, 4, which add up to 10. They 
are represented in a pebble figure, in the form of the “ perfect triangle;" 


and the available sources, from Posidonius on, show how these four 
numbers contain not only the basic intervals—fourth, fifth, octave, 
and double octave— but also, according to the Platonic pattern, point, 
line, plane, and solid.!?° The harmonic ratios, the “perfection” of 10, 
and the role of the pebble figures are all part of what Aristotle attributes 
to the Pythagoreans; but the derivation of spatial shapes is in implicit 
contradiction to what he saysJ?! Speusippus book On Pythagorean 
Numbers, on the other hand, presented this series; and half of his 
presentation was devoted to the number 10, with emphasis on the 
asseveration which recurs again and again in the literature on the 
tetractys, that all people, Greeks and barbarians alike, count to 10 
and then return to 1.7? But there is a relation to Xenocrates as well. 
It is frequently mentioned that the Pythagoreans, in their oath by the 
tetractys called it the “fount of ever flowing nature (mayav devdov 
$aecs). 133 But Xenocrates called matter devaos 14 and, though this 
may also hold an allusion to an expression of Plato's, it is tempting 
to believe that the verse on the tetractys was known to him.!?5 For 


120 Sext. Emp. Math. 7.94-100, with the parallels (above, nn. 8, 12-14), Aét. 1.3.8, 
Theo Sm. 87.5ff, 93.17ff, etc. The most detailed treatment is that of Delatte, Litt. 249- 
268. Sometimes it is also called rérapros apıduos (cf. Theiler, Gnomon 28 [1956] 284f.) 
Lucian (V. auct. 4) represents Pythagoras as saying,“ What you suppose is four is really ten, 
and a perfect triangle, and our Oath.” Cf. also Burnet, EGP 102f; below, ch. II 4. 

121 Above, n. 92. 

122 Th. ar. 83.7: ópÜds re kal kata $iow eis roUrov karavrüpev mavroius dpiOpobyres 
"EAAnves Te Kei mdvres dvOpwror, (Arist.) Pr. 15.3.910b23ff: Sià ri mavres dvdpwmoı, 
xai Bapßapoı kai "EAAnves, eis rà Béka xarapiOpota:...elra náv dvadımlodaw; 
Sext. Emp. Math. 4.3: én” abrov dddoavres maAıv dvadvopev èri rv novada (at 7.94 the corre- 
sponding sentence has dropped out); Philo Op. 47: mepi öv ws kaumrüpa eikodvraı Kal 
dvaxdprrovar. Quite similar is Anat. p. 39 = Th. ar. 86.3; cf. Theo Sm. 93.19, 99.17, 
Anon. Phot. 439a5, Hippol. Ref. 6.23.3. There is a remarkably close resemblance between 
the passage from the Problemata and the following of Aöt. 1.3.8: uexpı yàp rv 8éka mavres 
" Eyes, mávres Bdpßapoı dpOpotow, d’ à &Adovres madır dvamroBobow emi rv. novdóa. 
The common source is obviously Speusippus. 

72 Below, ch. IE 4. 

Up 28 H. ACC 1.3.23. 

VP For this combination, see Zeller H 1.1014, n. 3; Cherniss, Plato 484, Guomon 1959, 
41; against it, Heinze 14. Delatte is dubious, Litt. 253. PL Leg. 966c. --cf also. the 
doxographical reports on Pythagoras’ teaching about Dy fever); above, n. 35. 
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another verse, too, is commonly cited in the literature along with this 
one: dpduQ de re mävr’ èréowev!? and Themistius cites this very line 
in a passage where he refers to Xenocrates’ book On Nature?" Though 
a good many bits of Themistius own wording may have worked their 
way in, alongside the paraphrase of Aristotle, still he was well informed 
about Xenocrates.128 

Thus from an element of Pythagorean tradition which at first 
seems to contain an ancient, pre-Platonic kernel, a clear trail leads us 
back to Speusippus, and a somewhat less clear one to Xenocrates. 
It is the latter to whom the connection seems closer in the matter of the 
daimones. It is quite probable that Pythagoras himself spoke of ŝaipoves, 
but the process of transition from religious experience and teaching to 
systematic philosophy is obscure. In any case, the expressions in the 
later tradition, about daimones as souls or as some kind of intermediate 
being, were the work of Platonists. Aétius (1.8.2) names Thales, 
Pythagoras, Plato, and the Stoics as advocates of doctrines about 
daimones. Plutarch is more cautious: in two parallel passages he names, 
first, “Plato, Pythagoras, Xenocrates, and Chrysippus" (De Is. et Os. 
25.360d), and then again only "Plato, Xenocrates, and Chrysippus" 
(De def. or. 17.4192). That Pythagoras is not named first, in despite 
of chronology, or even may be left out, suggests the conjecture that 
what is meant is really "Pythagoras as cited by Xenocrates. "129 If, 
as Aristotle says (fr. 193), the Pythagoreans considered it the most 
natural thing in the world for a person to "see" a daimon, and if they 
also saw the myriads of souls dancing as motes in a sunbeam,!*° this is 
a long way from the Platonic concept of immateriality. There is also 
the graded series god-daimon-hero-man, which was attributed to the 


128 Sext. Emp. Math. 7.94, 4.2, Theo Sm. 99.16, Plut. De an. procr. 1029f, Iam. VP 
162, etc. Delatte, Litt. 14f, would like to show that the line is from an ancient hexameter 
"Iepós Aoyos, but the pareomiac (with a catachrestic dependence on Il. 22.71 and Tyrtaeus 
7.27) may be independent. 

127 Xenocrates fr. 39 H. = Themist. an. 11.20ff. 

128 Themistius knew this book of Xenocrates, as is shown by fr. 61 Heinze (Cherniss, 
Plato 399 n. 325, vs. Heinze p. 65). Saffrey (38ff) would like to posit a “neo-Pythagorean 
revision” of the physics of Xenocrates, for to him “Pythagorean” means “non-Xeno- 
cratic.” But the connections shown here leave no room for doubt; Xenocrates himself 
" Pythagorizes." : 

12 Heinze 78ff. M. Detienne seeks to recover original Pythagorean material: REA 60 
(1958) 271-279; RHR 155 (1959) 17-32; Homère, Hésiode et Pythagore (Brussels, 1962); 
La notion de Daimon dans le pythagorisme ancien (Paris, 1963); on the last, Burkert, Gnomon 
36 (1964) 563-567; cf. below, ch. II 2. 

130 De an. 404a17ff; “a piece of Pythagorean superstition,” says Zeller I 561, and Cher- 
niss agrees (Pres. 291 n. 6). But cf. Democr. ap. Arist. De an. 404a3ff(/. DK 67A28). The 
Hypomnemata have here preserved ancient material (32): elval re mdvra róv ddpa dvyàv 
dp mAeuv. 
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Pythagoreans from the time of Aristoxenus.!3! There is no direct way 
of checking this; nevertheless, this hierarchical series is common in 
Platoj3? while Aristotle ascribes to the Pythagoreans a three-term 
series, with Pythagoras himself as middle member between god and 
man (fr. 192). 

In addition to such beliefs about souls and daimones, the doxographical 
tradition assigns to Pythagoras or the Pythagoreans the threefold 
division of the soul into voós, uns, émfvpía33 and the authority of 
Posidonius is cited for this. But it is apparent by now that this is 
no isolated phenomenon; in other respects as well Posidonius appears 
as a link in the Pythagoras tradition! Now, this tripartition of the 
soul is closely related to the theory of the “three ways of life," which 
Heraclides Ponticus cites as coming from Pythagoras.#® It is possible 
that the soul doctrine insinuated its way into the tradition by the same 
route. Anyway, here too Platonic and Pythagorean material is seen 
as a unity, and Aristotle's reports lead in a different direction? 

The Hypomnemata present a somewhat different division of the psyche 
(30) “into voós and dpéves and Bupds. voös and vuós are also present 
in the other animals, but $péves only in human beings." Von Fritz 
has tried to show, on the basis of a thorough semantic investigation, 
that in this respect the author is reproducing a completely un-Platonic 
and therefore pre-Platonic doctrine. 9? From Empedocles on, $povetv 
and voetv were generally equated, and in all post-Platonic philosophy 
voüs is a specific criterion of humanity; therefore a theory which 


131 D.L. 8.23, Iam. VP 100, 144, 175, Por. VP 38; cf. Aristox. fr. 34, Iam. VP 37, 
Zaleucus ap. Stob. 4.2.19, Carm. aur. 1-4. 

132 P], Crat. 397c-e, Rep. 392a, 427b, Leg. 717b, 738d, 801e, 818c, 910a, Epin. 984d.— 
Inscriptions from Dodona (Collitz II 1582, 1566, 1585b), apparently from Epirus, Corcyra, 
and Aetolia, point toward a ritual background. 

133 Posidonius in Galen Plac. Hipp. et Plat. 4.7, 5.6 (V 425, 478 K.), with the cautious 
formulation adrod uiv roô IlvÜcyópov avyypdupatos oddeves eis juás Stacwlopevon, 
rexpaipopevos de é£ dv čvor rv paðyrõv abrod yeypádaaw. Adt. 4.4.1, cf. 4.7.5 (“ Pythag- 
oras and Plato”). It is common in the pseudo-Pythagorean literature: Archytas fr. 
64 Nolle = Iam. ap. Stob. 1.49.34; Aesara (or Aresas) ap. Stob. 1.49.27 = Thesleff, 
Texts pp. 48ff; Metopus ap. Stob. 3.1.115 = Thesleff, Texts p. 116; Theages ap. Stob. 
3.1117 = Thesleff, Texts p. 190. Cf. also Pollux 2.226. 

14 For this reason the tradition is often defended: Burnet, EGP 296 n. 2, Taylor, 
Tim. 263f, 496ff, Cornford, CQ 1922, 147. Joly hesitates, pp. 78f, with refs. Philolaus fr. 
13 has nothing to do with this (below ch. HI 2, nn. 149-157). 

335 Above, nn. 8-22, 74-75. 

136 Err, 87-88 Wehrli; cf. Burkert, Hermes 1960. 

17 Not only the motes in the sunlight, but also the allusion to metempsychosis at 
De an. 407b22 (below, ch. 11 3). On duy and dppovia, see below, ch. II 2, nn. 165-168. 

100 Nogy, vostv, and ‘Their Derivatives in Pre-Socratic Philosophy," CP 41 (1946) 338 
similarly Wellmann, Hermes 1919, 2351F; Delatte, Mie 222. 
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assigns voós to animals as well must go back to the first half of the 
fifth century B.c. Also, dpéves, he says, was not used from the fourth 
century on. 

Still, dpéves does occasionally appear in later writings,9? and it 
remains arguable that at least a certain kind of voós belongs to animals.!4? 
More important, however: the evidence of the Hypomnemata is not 
isolated. Aétius tells us (5.20.4), "Pythagoras and Plato say that the 
souls of the so-called irrational animals have reason too, but they do 
not act in accordance with reason because of the faulty composition 
[mixture] of their bodies, and because they do not have the faculty 
of speech (rò $paeruóv). We can see this in the case of apes and dogs; 
for they think (vooóc:) but do not speak ($pátovo:)."" What Aétius 
says about thinking (voetv) and speaking ($pdLew) now makes clear 
the distinction between vois and dpeves in the Hypomnemata. There are 
other ways, too, in which the two sources resemble one another in 
their treatment of “Pythagorean” psychology.!* In addition, Aëtius 
speaks of Pythagoras and Plato in a single breath, in this specific 
context, so that we cannot single out particular un-Platonic or pre- 
Platonic elements. Here, too, we have an interpretation of Plato 
that, like Aristotle, restricts immortality to the highest psychic activi- 
ties, and therefore divides the intellectual segment of the psyche in 
the same way as the Stoic differentiation between Aóyos evöraderos 
and Aóyos mrpodopucós 14? This is not a trace of pre-Platonic Pythagorean- 
ism. 

There remain two ancient-sounding reports of Aétius on doctrines 
of Pythagoras. The first says that necessity hedges the world about: 
dvdykny repıreichaı TÖ Kéopw,' and the second is a definition of time 


39 Cf, Festugiére REG 1945, 43ff; e.g., Chrysippus, SVF IH p. 27.8; Anon. Lond. 
4.14ff, Phld. Po. 5.19, Rhet. 1.240 S. When the "diaphragm" is misplaced in the head 
(Hypomn. 30), we scarcely get the impression of having the ancient or original version 
(“ correctly" Hebd. 6: moon—d$pijv —mid-point—seat of intelligence). 

140 According to Aét. 4.5.12, Democritus followed Parmenides and Empedocles in 
equating voüs and ıbux7 (cf. Arist. De an. 404a27ff). Strato (fr. 107ff Wehrli) equates voös 
and aloßmaıs; in such circumstances one could scarcely deny the lower animals any 
share in vos. 

11 Aét. 4.5.10: ITvÜayópas 76 uv Cwrixdv mepi rijv Kapdiar, TO 8€ Aoyırdv kal voepóv 
mepi Ti Kepadiy. Cf. Hypomn. 30: vods and ¢péves in the brain, Qvuós in the heart.—Aét. 
4.7.5: IIvdaydpas TTAdrwv 76 ev Aoywóv ddflaprov, rò 8€ dAoyov dfapróv. Cf. Hypomn. 
30: Tò pev dpovıuov aBavarov rà de Aoıma Üvgrd. 

142 Aétius cannot be drawing from the Hypomnemata, since he would not have found the 
references to Plato there. The Hypommemata are probably older than the Vetusta placita 
(cf. the Stoic övorpaoia, Aét. 5.20.4). 

143 Act. 1.25.2; Zeller (I $42 n. 2) is inclined to equate Necessity with the fire that 
surrounds the world. 
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as "the sphere of the encompassing (o¢aipa Tod mepiéxovros)." This 
seems to be known to Aristotle, who refers to it in connection with the 
definition of time abstracted from the Timaeus! and dismisses its 
reasoning, "that everything is in time and likewise in the sphere of 
the all” as “somewhat simple-minded.” Indeed the association of the 
celestial sphere and all-embracing time was widespread in the fifth 
century! and evidently reflects a pre-philosophic way of thinking. 
It makes its way into Pythagorcan doctrine as attested by Aristotle: 
the cosmos breathes in time, along with the Unlimited ;% it is still 
discernible in Aristotle's allusion to the divine aion encompassing the 
world," though transformed by Plato's distinction between aion and 
chronos (Tim. 37d). Later tradition points to Orpheus for this imagina- 
tive concept: Chronos hatching the world egg.!** And Ananke, too, 
occurs in Orphic mythology, expressly associated with Chronos 
surrounding the world.!# It is possible that Orphic cosmogonies were 
exercising some influence as early as the fifth century and that they 
were in closest connection with Pythagoreanism. The way by which 


14 Agr, 1.21.1, Arist. Phys. 218233 (róv xpóvov) oi uév yàp tiv Tod Gov Kivnow elvai 
dacıv, of 8¢ riv adaipar auryv. For the attribution of the first definition to Plato (Tim. 
37c-d, 39b-c), cf. 223b21, Theophr. Phys. op. fr. 15 (Dox. 492), Eudemus fr. 82 W., Aét. 
1.22.1, Plot. 3.7.8. Simplicius (Phys. 700.16ff, 785.14) thinks the definition of “ Pythagoras" 
is to be found in the Categories of the ps.-Archytas (24,15 Thesleff) (xpóvos) xwáaiós 
tivos ápiUpós Ñ kal xadAw Sidornpa râs TH mavrós ios. Speusippus (fr. 53 L.) and 
Xenocrates (fr. 40 H.) have different definitions of time.—According to Plutarch (Quaest. 
Plat. 1007b) Pythagoras defined time as óAov puxy. (Cf. the ps.-Archytas definition of 
time with Speusippus' definition of soul, above, n. 74.) 

145 Hermippus the comic poet, fr. 4 (= Stob. 1.8.36; ca. 430-420 B.C.): 


"MP , -" + ; 
exeivos dori arpoyybkos rv uw, © movnpe, 
évrós 8’ Exwv mrepiépyerat kíkAq Ta mávr! ev AUTO... 
sy 12 HV" N N 

4 svondlera 8 énavrós, Qv 86 mepıbepns reÀevriw 
ovdepiav où apy exer... 


Cf. Hebd. 16: “annus autem, in quo omnia circumeunt, habet in se ipso omnia.” —The 
heaven is ypóvov molxılya in Critias B18 (cf. B25, 33f). In Indian mythology too, Kala or 
Time is described as being the starry heaven (Olerud 135). ` 

148 Arist. fr. 201 (cf. Cael. 279a11). This is not identical with the Pythagoras testimony 
Act. 1.21.1: according to these Pythagoreans, the sphere of the universe came to be, but 
nobody spoke of coming-to-be of time before Plato (Arist. Phys. 251b17); and the role 
of the celestial sphere for measuring time was to change radically through the introduction 
of a moving carth (ch. IV 3). 

147 Cael. 279218-b3. 

148 Kern, Orph. frag. $4, 57, 70. 

19 Kern, Orph. frag. $4, 126, 162; Nicomachus Th. ar. 81.19: rap *Avaynny ol deoAdyor 
rjj Tod mavrós ovpavod é£xorárg dvrvye émiyotoi. The Ananke of Parmenides (B 8.30, 
10.6) is assigned to the mid-point of the universe (A37). On Orphism and Pythagoreans, 
above, ch. 1 2, nn. 53-56; below, ch. H 3. 
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these two isolated statements came to be handed down in the doxo- 
graphy as lore of “Pythagoras” is not clear; but there is one obvious 
guess: the Plato interpretation of the Old Academy played a decisive 
role. For as the definition of time (chronos) is treated by Aristotle in the 
context of exegesis of the Timaeus, so ananke belongs to the Republic, 
where the universe is whirling on the knees of Ananke (616c).!59 

Finally, there is the basically important doxographical statement 
that Pythagoras coined the term "cosmos, 19! ék ris y abr@ rdfews 
(Aëtius). This makes him the creator of one of the most influential 
concepts of Greek natural philosophy. The history of the word in 
pre-Socratic philosophy, as far as we can trace it, speaks, however, 
decisively against the thesis of such a programmatic invention of the 
concept at the very beginning of Greck philosophy; we rather see 
the word gradually developing, from the prosaic "arrangement" of 
things in parts of the universe to the "ordering" of the whole world. 
There is, nevertheless, again an obvious guess how the alleged invention 
came to be attributed to Pythagoras: it fits very well into the anecdote 
of Heraclides Ponticus which had Pythagoras explaining the word 
philosophia—an invention of Pythagoras which also made its way into 
all the doxographical handbooks.15 

Nevertheless, it is communis opinio that the Pythagoreans at least, 
if not Pythagoras himself, played a decisive role in the development of 
the Greek idea of “ cosmos. "!9* One always cites Plato, who introduces, 
against Callicles, the doctrine of “wise men" that friendship and 
cquality hold sway in the world, and that this is why it is called 


159 Clearchus (frr. 3-4 Wehrli) wrote a commentary on the mathematical passages of 
the Republic. 

151 A&t, 2.1.1 = DK 14.21 (rjv r&v Àov mepioxýv), D.L. 8.48 (róv odpavóv ; the additional 
notice about Parmenides relates only to the spherical shape of the earth, as Diels saw, 
Dox. 492); Anon. Phot. 440a27f (róv odpavdv); Achilles Is. 5 (rò máv); Schol. A Il. 3.1 
(7 rv 8Awv rafıs); Iam. VP 162. On the cosmology attributed to “Pythagoras” in the 
doxography, below, ch. IV 1. 

182 Cf. J. Kerschensteiner, Kosmos: Quellenkritische Untersuchungen zur vorsokratischen 
Philosophie (Munich, 1962); H. Diller, “Dervorsokratische Gebrauch von «óouos und 
cooper,” in Festschrift Snell (Munich, 1956) pp. 47-60; Kirk, Heraclitus 311ff (only the 
sense arrangement of things” in Heraclitus; contra, Dodds, Gorgias 338f, Kerschensteiner 
97ff).—Kranz, ABG 1955, 13f, traces the word kóopos back to Anaximander, as do Diels, 
Jaeger, Gigon (Ursprung 91), Hólscher (Hermes 1953, 264), and Kahn (219ff). Kerschen- 
steiner (29ff) qualifies this. 

183 So Kirk, Heraclitus 313.1, Kerschensteiner 229; cf. above, n. 77, and below, ch. 
Wi. 

84M, Pohlenz, Aus Platos Werdezeit (Berlin, 1913) 152ff; Kranz, Philologus 1938, 439, 
ABG 1955, 35, DK Nachträge 1 502.17; Dodds, Gorgias 337ff; Krämer 142, 233; Guthrie 
l 206ff. 
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" cosmos."55 Here Plato adduces the evidence of geometry, in a manner 
that cannot be well explained from the dialogue itself, and there is 
much to be said for the conjecture that Plato is alluding to the close 
affinity between geometry and the study of first principles which he 
had learned from Archytas.!9 It is also possible, however, that he was 
already foreshadowing ideas of his own, later formulated in the Ti- 
maeus; and the close relationship of this passage of the Gorgias to other 
thinkers of the fifth century, especially Empedocles and Euripides, 
ought not to be overlooked because of concentration on the Pythago- 
rean allusions.!5? In spite of the distinctly Pythagorean flavor of the 


155 Gorgias 507e-508a: “Wise men say, Callicles, that heaven and earth, gods and men, 
arc held together by the principles of sharing, by friendship and order, by self-control and 
justice; that, my friend, is the reason they call the universe ‘cosmos,’ and not disorder 
or licentiousness. Clever though you are, you seem not to have paid enough attention to 
these matters; it has, in fact, escaped you what a mighty power is exercised, both among 
men and gods, by geometrical equality. And it is your neglect of geometry which brings 
about your opinion that one should strive for a share larger than that which other men 
possess” (tr. W. C. Helmbold). 

156 Cf. above, nn. 98f. Kerschensteiner 222f, Dodds, Gorgias 339f, and others under- 
stand ý dodrns 1) yewperpixi in the sense of the “geometrical proportion” that was 
considered the principle of aristocratic justice, in contrast with arithmetic equality, the 
principle of democracy: Pl. Pol. 257b, Arist. EN 1131b13ff, Pol. 1301b29ff; cf. Pl. Rep. 
558c, Leg. 757bc, Isoc. 7.21. Ps.-Archytas 34.3-14 Thesleff has a different scheme, in which 
the harmonic mean is aristocratic, the geometric democratic, the arithmetic oligarchic. 
(C£. Delatte, Pol. 95ff, with further references; the spuriousness of the Archytas material 
is proven even by the use of such a word as aradeıa, 33.18 Thesleff). But an “equality” 
that distributes “more to the greater and less to the lesser" (Pl. Leg. 757c) would be 
scarcely appropriate to refute the pleonexia of Callicles; and “geometrical proportion” 
usually is yewperpix) dvadoyia, or yewperpuci] weodrys, not simply yewperpixy taórgs. 
Thus "geometrical equality" should be understood in a more general sense, as 7 rod 
loov dvadoyia in Archytas A23a—the power of mathematics that governs the world.— 
Plato, in comparing justice to musical harmony, and therefore to the “harmonic” mean 
(Rep. 443d; Morrison, CQ 1958, 213ff), shows that he is not committed to any specific 
pattern. 

1? Olympiodorus, on the passage, and the scholiast, name “the Pythagoreans and in 
particular Empedocles." And, to be sure, dilórgs is a cosmic power in Empedocles, 
“equal in length and breadth” (B17.20); mathematical proportion plays a role (B96, cf. 
135). Most similar to the Gorgias passage is the exhortation of Jocasta in Eur. Phoen. 535ff 
about the “equality” that binds man to man, as it governs the course of days and years. 
The same kind of protreptic is presupposed by Soph. Aj. 670ff. But cf. also (after Diog. 
Apollon.), Hippoc. Flat. 5 (DK 64C2) and Pl. Crat. 412d, on the d:efidv.—A reference to 
Pythagoreans is seen in the word oodoi (Dodds, Gorgias 297), in comparison with Meno 
81a, Rep. 583b (Adam II 379, ad loc.), and Gorg. 493a (below, ch. III 2, n. 48). But the word 
is much more widely used. Plato seems to apply the word eodós to Empedocles (Lys. 
214b), to Heracliteans (Lys. 215d), and to Sophistic rhetors (Lys. 222e, Meno 75c, Phdr. 
266c. Symp. 185c). Cf. also Crat. 402a. (Heraclitus), Phdr. 235c (Anacreon), Rep. 365c 
(Simonides), Tht. 157b (Eleracliteans?). R. S. Bluck, too, doubts that gogoti is used here of 


the Pythagoreans (ER 11 [1961] 30). ‘The ancient tradition connects with Anaxagoras 
the well-known verses of Euripides which say that the contemplation of the “unchanging 
cosmos” restrains from evil deeds (Eur. fr. 910 - Anaxagoras A30); and even as carly 


as Anaximander (fr. 1) there is a justice involved in cosmic process, 
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passage, the mention of geometry certainly does not point back to the 
oldest stratum of Pythagorean mathematics, in which arithmetic was 
central.58 Thus in no instance does the doxography on Pythagoras 
the philosopher bring us back to solid ground; it all seems to derive 
from the Platonic exegesis of the Old Academy. 

Zeller's solution of the problem of the Pythagorean tradition must, 
then, be modified. It is not true that we can make a chronological 
distinction between the oldest and therefore most reliable accounts, 
those of Aristotle, and a later accretion which cannot be checked and 
is therefore suspect; nor is it true that neo-Pythagoreanism, no matter 
how early one makes it begin, is to be held accountable for the changing 
course of the tradition. In the earliest evidence available two concep- 
tions of Pythagorean philosophy are in sharp contrast with each other. 
The non-Aristotelian tradition is even the older of the two, insofar as it 
can be traced to Speusippus. This tradition from the Old Academy 
equates the Pythagorean philosophy with the doctrines of the Timaeus 
and with the Platonic number philosophy. The highest principles, 
immaterial, are the One and the Indefinite Dyad; from them come the 
pure, incorporeal numbers; the numbers produce the pure geometrical 
shapes, line, plane, and solid, as well as the perceptual functions of the 
"Living Creature itself”; from the mathematical regularity of the 
regular polyhedra come the elements and therewith the multifariousness 
of the empirical world; and this whole process takes place, in this 
order, only in thought, which traces back changeless Being to its 
ultimate principles and understands it by means of them. 

In each of these points the exposition of Aristotle offers contradiction. 
The Pythagoreans do not think of separating the numbers from the 
physical world, but stay in the realm of the perceptible; the numbers 
are spatially extended shapes, and things "are" numbers; order, 
correspondence, harmony within the empirical world are com- 
prehensible in terms of number, which is the key to understanding and 
shows forth its power in divers ways. The world, which is single, has 
come to be, as harmony, out of Limit and the Unlimited, and its 
articulation expresses the perfection of number. There are hints of 
mythical ways of thought, and obviously there is little logical or 
systematic consistency. 

That in fact the interpretation of the Old Academy docs form part 
of the background for Aristotle is shown by his clearly polemical form 


188 Below, ch. VI 2. 
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of expression: there ought to be no difference of opinion as to whether 
or not they attributed generation to the cosmic numbers.!? Aristotle 
at times, to be sure, shows that he has roots in the other tradition. 
In the De caelo he joins in the Pythagorean number juggling,!® in his 
On Philosophy he follows right along in the Pythagorean tracks in 
explaining the perfection of musical harmony, taking his departure 
from repos and mepaívovoa dioi ;1*! in the first book of the Meta- 
physics he treats Plato and Pythagoreans as quite closely connected, 


whereas in books M and N he scarcely mentions anything but their 


disagreements.19? 


In consideration of these matters, the question of a possible Platonic 
"early period" in Aristotle's thought is bound to rise. The De caelo 
and the first book of the Metaphysics are thought to be early works;1** 
it is possible that in his understanding of the Pythagorean philosophy, 
as well as in other matters, Aristotle only freed himself gradually from 
the picture of it drawn in the Old Academy. But, given the compli- 
cated and controversial character of the problem of Aristotle’s philoso- 
phical development, this cannot be anything but a conjecture. It may 
help us, however to understand the surprising fragment 207, without 
taking refuge in athetesis: "In his writings on Archytas, Aristotle 
says that Pythagoras too called matter ‘other,’ because it is in flux 
(fevoryv) and always becoming ‘other’ than it was.””!% This obviously 
has connections with the “ matter in flux (öAn pevor})” which according 


159 Met. 1091a13ff. 

160 Cael. 268a10. 

161 Fr, 47 = Plut. Mus. 24.1139f; attribution to On Philosophy (fr. 25 Walzer) by 
E. Bignone, Ann. d. Scuola Norm. Sup. d. Pisa Ser. II 2 (1933) 287, L' Aristotele perduto II 
(Florence, 1936) 361f. Mondolfo (ZM 373) thought it might be attributed to the book 
on the Pythagoreans, but he can scarcely be right, since that book contained criticism as 
well as exposition (fr. 205). Ross (Aristotelis fragmenta selecta, p. 93) accepted the false 
conjecture dpriov kai mepıoaod for drreipov xai repawovans . . . púoews; cf. below, ch. III 
2. 

162 We cannot here go into the question of the attempt of Cherniss to reconstruct a 
common original for Metaphysics A and M (Plato 189ff). 

163 Jaeger, Arist. 175ff, 316ff. For a brief survey of the later research, cf. De Vogel 
GP II 10-19.I. Düring, Aristoteles (1966) 254-270, assigns A and MN to about the same 
period. 

164 Fr, 207 = Damasc. Princ. 2.172.16ff. Because of its inconsistency with Aristotle's 
other statements, the authenticity of this fragment was denied by Zeller I 470 n. 3, 
Cherniss, Pres. 17 n. 68, De Vogel, Pythagoras 214ff. Rostagni, whose reconstructions of 
Pythagoreanism follow Platonic paths, defended its genuineness (Verbo 43.1), citing Met. 
1087b26, whose contrast of “other” and "onc" is attributed by ps.-Alexander 798.23 
to Pythagoreans (cf. Ross, Met. 11 471). But, since the question is that of the characteriza- 
tions of matter (Aq), Aristotle cannot be speaking of the Pythagorcans (cf. above, ch. I 
2, n. 95). What we have is exegesis of Plato (cf. esp. Parm. 157b). 
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to the doxographers was part of the doctrine of Pythagoras and Plato.1 
If the doxography goes back, in general, to the Old Academy, it is 
possible that Aristotle too, either in an early work, or in an exoteric 
discussion, perhaps in a looser, dialogue form, adopted the Pythagoras 
of his colleagues.!%% Maybe he was attempting a philosophical inter- 
pretation of a traditionary pronouncement of Pythagoras, in which the 
word “other” (dAdo) occurred. 

But if the tradition rejected by Zeller proves to be that of the Old 
Academy, it is by no means thereby rehabilitated. It would be rash 
to assume that if we merely accepted tradition the problem would be 
solved. For what we have is not a unitary tradition, but irreconcilable 
contradiction, and one cannot endorse one side without rejecting the 
other. Scholarship must decide between the Platonic and the Aristote- 
lian line, for only one of them can be historically correct. 

It is natural to try to settle the matter by use of the idea of develop- 
ment. The accounts of Aristotle have a decidedly antique air; they 
seem." pre-Socratic,"!9? while the doxography stemming from the 
Platonists presupposes a sophisticated use of dialectic. But it is out of 
the question to suppose that Aristotle is referring to Pythagorcans of 
the fifth century, the Platonists to contemporaries. Aristotle says 
explicitly that not Pythagoreans but Plato introduced the notion of the 
Indefinite Dyad, and Speusippus speaks of the “ancients,” Xenocrates 
and Heraclides of Pythagoras himself. For the same reason we must 
reject the hypothesis, occasionally considered as a last resort, that 
Pythagoreans of the fourth century could have taken over the theory 
of ideas and the dialectic developed in the Academy ;1** Plato's disciples 
are not talking about younger contemporaries, but about Pythagoras. 
Either Aristotle arbitrarily reinterpreted Pythagoreanism as primitive 


165 Above, n. 35. 

166 Zeller explained MM 1182a11 (cf. 1194a29) as a cruder version of 1078b21 with 
IIvdayöpas instead of IIudayöpeıoı. Dirlmeier defends the authenticity of MM (Aristoteles 
Werke 8, Berlin 1958), and it might well transmit early Academic tradition. 

167 Zeller saw clearly the contradiction of the traditions (I 465ff), but did not come to this 
conclusion, for several reasons: He did not originally perceive the dependency of the 
doxography on Theophrastus, and this led him to explain away the direct testimony of 
Theophrastus (above, n. 59). Also, he relied solely on the dialogues for his interpretation 
of Plato, rejected the reports of Aristotle, and therefore did not see the inner connection 
of the "system of derivation." Finally, it is only the new fragment of Speusippus that 
proves the traditions are in contradiction even in the matter of the dpyai, and not only in 
relation to line-plane-solid and the doctrine of the elements. 

168 Above, ch. I 2. 

199 E.g., Ross, Met. If 471 (cf. above, n. 164), Kucharski (above, ch. I t, n. 49). 
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speculation, or the tradition of the Old Academy is, from a historian's 
point of view, fiction? 

The decision can scarcely be in doubt: Speusippus, Xenocrates, and 
Heraclides equate the doctrine of their master Plato, and therewith also 
their own philosophical positions, with the wisdom of Pythagoras, 
whereas Aristotle sees both Academic and Pythagorean philosophy 
from a certain distance, and even from the stance proper to an active 
polemic.! Plato's pupils ignore the intellectual developments of a 
century and a half, a period of tremendous intellectual turmoil; their 
picture of Pythagoras is, in the history of thought, an impossibility. 

The consequences of this decision must be faced, without further 
attempts at compromise. The "derivation system” is an achievement 
of Plato and the Academy, a genuine transposition platonicienne"? of 
an older, Pythagorean number philosophy, making use of some 
improvements introduced in the circle of Archytas. The tradition that 
attributes the “derivation system” to Pythagoreans, or even to Pythag- 
oras himself, is to be taken for what it is: evidence for the Old 
Academy, for Speusippus, Xenocrates, and Heraclides, but not for 
historical Pythagoreanism."? This involves, as mentioned above, 
ncarly the whole of the post-Aristotelian tradition on Pythagoreanism. 
At least in the philosophical realm,"* the only usable evidence for 


170 The contradiction of the two traditions has mostly been overlooked, except by 
Zeller; it was only the interest devoted to the Platonic number philosophy that brought 
it clearly into the foreground. To be sure, people have often perceived the connection 
between the later tradition and Platonism. (On Sext. Emp., above, n. 4; but Raven, CQ 
1951, 147ff, saw in Sext. Emp. Math. 10.248ff at least partially Pythagorean material, 
perhaps going back to Archytas. On Aétius, cf. Frank 260 n. 1.) Less clearly seen was the 
contradiction with Aristotle. Delatte (Vie 234) asserts that the Hypomnemata show aucune 
influence of Platonic doctrine, in spite of the Indefinite Dyad in section 25; on the other 
hand Wellmann (Hermes 1919, 227) thought he could prove by Aét. 1.3.8 that the Indefi- 
nite Dyad was genuine Pythagoreanism. The two testimonies stand or fall together. 
(Rightly, on Hypomn. 25: Wiersma, Mnemosyne 1942, 97; Festugiére REG 1945, 10ff, 
with refs.) Often, too, the difference is simply ignored, as by Cornford, PlParm 3ff. 

17 Similarly, the Platonists always present Parmenides as simply Platonic, while 
Aristotle emphasizes the Eleatics’ "primitive" inability to get beyond sense perception 
(atoßmoıs) (DK 28A24-25). 

172 A phrase coined by A. Diès, Autour de Platon (Paris, 1927) 400ff. 

13 Throughout antiquity, and beyond, the interpretation of Pythagorean doctrines 
offered by Plato and his disciples held the field; but, though the stream that was later 
accepted as Pythagoreanism came from Plato, one ought not to designate Plato and his 
pupils as Pythagoreans. They are thinkers sui generis, and later " Pythagoreanism" is 
very largely a dimidiatus Plato. This book comprehends as Pythagoreanism that which was 
not “transposed” by Plato, that which existed before Plato and contemporary with him as 
the intellectual position and the way of life of persons who called themselves Pythagoreans. 
(On the origins of " nco-Pythagorcanisin" sec below, ch. 14.) 

V4 We shall sec in chapters IV and VI that the character of tlie tradition is no different 
in the fields of mathematics and astronomy. 
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4. Pythagoreanism in Plato 


what is Pythagorean, aside from pre-Platonic testimonies and Aristotle, 
is in statements that agree with them and are not contaminated with 
Platonic material.!*5 

One might still hesitate to accept a conclusion that leads to disagree- 
ment with the overwhelming majority of the sources. But it is sup- 
ported by Plato himself; the significance of this evidence becomes 
clear only when it is seen as foreshadowing the conflict of interpretation 
which arose among Plato’s successors. 


4.  PYTHAGOREANISM IN PLATO AND THE ORIGIN IN PLATONISM 
OF THE PYTHAGOREAN TRADITION 


Modern scholarship on Plato has taught us to see, in the totality 
of his work and in the individual dialogues, the inner consistency and 
the necessary unity. The tendency to look for concrete historical 
relationships, for the origin of particular inspirations, or the target 
of specific allusions, has receded into the background.! Not the least 
important cause of this is a certain resignation, for it is quite impossible 
to determine and delimit, from the study of Plato alone, all of his 
“sources.” In Plato, every thesis or argument derives its importance 
from its truth value, not from its origin in one source or another. 
Foreign material is no longer foreign, but an integral part of the 
Platonic structure. This is why the question of the nature of historical 
Pythagoreanism is perhaps hardest of all to answer, from Plato alone. 

Plato’s dialogues do not suggest strongly that Pythagoreanism 
was the determinative influence upon him. Aside from Socrates, three 
thinkers in particular stand out: Heraclitus, Anaxagoras, and Par- 
menides.? The importance of Parmenides seems to increase in the later 
dialogues: alongside the one Timaeus stand Parmenides, Sophist, and 
Politicus. All the same, the few references to Pythagoreanism are of 
special relevance in their Platonic context. 

Pythagoras is named in a single passage in the Republic, in the 
final reckoning with Homer. Has Homer, Socrates asks, earned the 
laurels of a lawgiver like Lycurgus, Charondas, or Solon, or even 


175 This result is decisive in the case of the Philolaus fragments (ch. III, below). To be 
sure, bits of genuinc Pythagorcanism make their appearance in the Platonists’ tradition, 
as with the tetractys (above, n. 120). But in cach case authenticity must be proven. 

1 Cf. Dies, Ed. of Phildbe xxii; Wilpert, Phileb. 576. 

* Also Empedocles and the Sophists. It is true that the "stranger from Elea" was in later 
times called a Pythagorean (Clem. Al. Strom. 1.48.2). 
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Academy, for Speusippus, Xenocrates, and Heraclides, but not for 
historical Pythagoreanism.!”® This involves, as mentioned above, 
nearly the whole of the post-Aristotelian tradition on Pythagoreanism. 
At least in the philosophical realm,"* the only usable evidence for 


170 The contradiction of the two traditions has mostly been overlooked, except by 
Zeller; it was only the interest devoted to the Platonic number philosophy that brought 
it clearly into the foreground. To be sure, people have often perceived the connection 
between the later tradition and Platonism. (On Sext. Emp., above, n. 4; but Raven, CQ 
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influence of Platonic doctrine, in spite of the Indefinite Dyad in section 25; on the other 
hand Wellmann (Hermes 1919, 227) thought he could prove by Aét. 1.3.8 that the Indefi- 
nite Dyad was genuine Pythagoreanism. The two testimonies stand or fall together. 
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11 Similarly, the Platonists always present Parmenides as simply Platonic, while 
Aristotle emphasizes the Eleatics’ “primitive” inability to get beyond sense perception 
(atoßmoıs) (DK 28A24-25). 

172 A phrase coined by A. Dies, Autour de Platon (Paris, 1927) 400ff. 

F3 Throughout antiquity, and beyond, the interpretation of Pythagorean doctrines 
offered by Plato and his disciples held the field; but, though the stream that was later 
accepted as Pythagoreanism came from Plato, one ought not to designate Plato and his 
pupils as Pythagoreans. They are thinkers sui generis, and later ""Pythagoreanism" is 
very largely a dimidiatus Plato. 'This book comprehends as Pythagoreanism that which was 
not “transposed” by Plato, that which existed before Plato and contemporary with him as 
the intellectual position and the way of life of persons who called themselves Pythagoreans. 
(On the origins of “neo-Pythagoreanism” see below, ch. I 4.) 

174 We shall see in chapters IV and VI that the character of the tradition is no different 
in the fields of mathematics and astronomy. 
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dialogues: alongside the one Timaeus stand Parmenides, Sophist, and 
Politicus. All the same, the few references to Pythagoreanism are of 
special relevance in their Platonic context. 

Pythagoras is named in a single passage in the Republic, in the 
final reckoning with Homer. Has Homer, Socrates asks, earned the 
laurels of a lawgiver like Lycurgus, Charondas, or Solon, or even 


175 This result is decisive in the case of the Philolaus fragments (ch. III, below). To be 
sure, bits of genuine Pythagoreanism make their appearance in the Platonists' tradition, 
as with the tetractys (above, n. 120). But in each case authenticity must be proven. 

1 Cf. Dies, Ed. of Philébe xxii; Wilpert, Phileb. 576. f : 

2 Also Empedocles and the Sophists. It is true that the "stranger from Elea” was in later 
times called a Pythagorean (Clem. Al. Strom. 1.48.2). 
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those of à practical adviser like ‘Thales or Anacharsis? Or (600 a-b), 


if not in public life, is Homer said in private life to have been, during 
his lifetime, influential in the education of any persons who cherished 
him and his association with them and passed on to their successors 
some kind of “Homeric way of life," as did Pythagoras? He was 
greatly loved, in this way, and his followers cven to the present day 
speak of a “Pythagorean way of life,” and seem in some way to 
stand out from the rest of mankind. 


What gives this passage its importance is its connection with Plato's 
own lot. For him, too, the most desirable career would have been great 
influence in the polis; after this was denied him, he decided to be, 
at least “in private life... . influential in the education” of individuals: 
he founded the Academy.? 

In contrast to this "private circle" of Plato, the character Timaeus 
in Plato's dialogue is shown as one who combines political activity 
and experience with profound philosophical learning, so that he 
exemplifies the synthesis of philosopher and statesman which was 
Plato's highest ideal. To be sure, he is accompanied by Critias and 
Hermocrates,* and it is possible for the hypercritical to point out that 
he is not characterized expressis verbis as a Pythagorean.5 But for a man 
from Italy who has been deeply engaged in studying "the nature of 
the universe" (mepi púoews rob mavrös, 27a), it is hard to think of any 
other identification than with the ’IraAıot, cadovpevor ITvBaydpeuoı.® It 
can also be inferred from his praise for the lot of the ouvijkooı of a 
great man in the Laws (711e) that Plato was inclined to see his ideal of 
the philosopher-king as realized in the circle of the Pythagoreans; for 
this drag Aeyópevov is obviously the Attic version of the Pythagorean 
önardoı (cf. below, ch. II 4). There is no reason to regard Timaeus as a 
historical person. Frank speculated that he served as a mask for Archy- 
tas, but the fact that his home city is given as Locri Epizephyrii calls 
Philistion to mind.’ It has already been mentioned that even Speusippus 


® The relationship between the Academy and the Pythagorean society has often been 
emphasized. Boyancé brought out the significance of their common cult of the Muses 
(Muses 249ff). C£. also Morrison, CQ 1958, 211f. 

4 20c-d. 

5 A. Rivaud, Timee (Budé ed., Paris, 1925) 18. 

$ Above, ch. I 2, n. 6; cf. Pl. Ep. 7.338c; above, ch. I 1. 

? Frank 128f, with notes 375, 375a, 376. There is nothing among the testimonia collected 
in the Timaeus chapter of DK (49) which might not have been derived from Plato. The 
argument sometimes heard, that the characters of Plato's dialogues, and especially the 
title characters, are regularly historical, is in all probability not valid for the Philebus, and 
therefore not generally. (Cf. also Wilamowitz, Platon II 84, Cornford, Tim. 2f.) 


84 


and Xenocrates thought of the doctrine of the ‘Timacus as Pythagorcan 
wisdom.* All the same, for historical purposes the doctrine of the 
Timaeus can serve as a source for Pythagorean doctrine no more than— 
or rather, just as little as—the Parmenides can for the historical Par- 
menidcs;? and the theory of the elements can be shown to be non- 
Pythagorcan.!® The fact, though, that Plato uses an Italiote as the 
spokesman for his own cosmological scheme, is an indication that in 
Magna Graecia Plato had at least found an impulsion or an inspiration 
toward a view of the cosmos that seemed to him significantly different 
from the system of Anaxagoras. 

As with “Pythagoras,” Plato names "Pythagoreans" in just one 
passage. They call music and astronomy " sister sciences," he says, and 
try to find the numbers that represent musical intervals. What Aristotle 
says about the "harmony of the spheres" is here given additional 
depth; rather than criticizing absurdities, Plato sets forth the leading 
idea. We are also taken beyond Aristotle by the indication that the 
theory of the numerical nature of the intervals was peculiar to the 
Pythagoreans and distinguishes them from other, non-Pythagorean 
musical theorists. 

Having come so far, we can confidently point out other Platonic 
allusions to Pythagoreans, like a passage in the Cratylus whose im- 
portance has been emphasized by Boyancé.?? More important, however, 
is a section of the Philebus. 

Socrates-Plato attacks the problem of 78ov7 by relating it to the 
more general problem of the “one and many," unity, plurality, and 
their mutual interpenetration, not only in the objects of experience 
but in the realm of ideas itself (14d et seq.). An ancient tradition, he 
says, shows us the way toward solution of the problem: 


There is a gift of the gods—so at least it seems evident to me—which 
they let fall from their abode; and it was through Prometheus, or 


8 Ch. I 3. 

? An expression like that of Pl. Parm. 162b, 7@ re Óvr Tob um elvaı kai TH ph Övre Tod 
elvai uereorı, is diametrically opposed to the doctrine of the historical Parmenides. 

10 Above, ch. I 3, nn. 115-116. At Tim. 48b (cf. 53c), the derivation of the elements is 
introduced as something completely new, which has never previously been discussed. 

U Rep. 530d and s31b-c; below, ch. V. 

12 Crat. 405c; Boyancé, Songe 97 n. 4, Muses 101, REG 1941, 147ff. (Though the 
reconstruction, from the Cratylus, of a Pythagorean "doctrine d'Euthyphron" goes too 
far. Here again the question rises whether the “ Pythagoreanism" so disclosed, which is 
supposed to underlie nearly all the etymologies of the Cratylus, is not rather Platonism. 
Plato is playing, in a  Pythagorizing" vein, with various preexisting forms.) 
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I. PLATONIC AND PYTIIAGOREAN NUMBER THEORY 


one like him, that it reached mankind, together with a fire exceeding 
bright. The men of old, who were better than ourselves and dwelt 
nearer the gods, passed on this gift in the form of a saying: all things 
(so it ran) that are ever said to be consist of a one and a many, and 
have in their nature a conjunction of Limit and Unlimitedness . . . 
(16c; tr. Hackforth). 


Our task is, he says, not to proceed immediately from the One to the 
Many but to comprchend, stage by stage, the numerical structure that 
lies between the One and the Unlimited—and herein lies the difference 
between dialectics and cristic—just as the grammarian knows the 
number and nature of the sounds which, in the unitary realm of 
language, determine the multiplicity of linguistic expression, or as the 
musician becomes master of thc infinite realm of tones by his knowledge 
of the limited number of the intervals. After the special problem of the 
Philebus is then once morc formulated, the ontology based on the 
opposition of mepas and drreipia is used profitably in its solution 

In antiquity Syrianus, Proclus, and Damascius saw a connection 
between the Limit-Unlimited pair of this passage and Pythagoreanism, 
and specifically with the fragments attributed to Philolaus.14 In general, 
modern scholars have assumed an almost self-evident Pythagorean 
origin for this material, although Frank! defended the view that this 
was not a borrowing at all, but a purely Platonic argument, provided, 
in Plato's way, with a poetic-mythical garb. Porphyry, in fact, ex- 
plained the Philebus by reference to Aristotle’s On the Good.” 

Now, it can be shown from the reports of Aristotle himself that 
the doctrines of the Pythagoreans on Limit and Unlimited cannot have 
been developed out of Platonism, as Frank thought? But aside from 
that, we can find a much stronger argument in the Philebus itself. In 
the exposition of the example from music, “the men of old," of rpóotev, 
are mentioned again. They recognized the number and kind of the 


"2 Cf. Wilpert, Phileb.; R. Hackforth, Plato's Examination of Pleasure: A Translation of 
the Philebus, with Introd. and Comm. (Cambridge, 1958); Taylor, Phileb. There is a close 
relation between Philebus 14d et seq. and Parm. 158b ct scq.; cf. Cornford, PlParm 213. 

4 Syrian. Met. 9.37ff, Procl. In Tim. 184.4, 176.29, I 168.29, Theol. PI. 1.5, 3.7, Damasc. 
Princ. 1 101.3 R. 

15 Zeller 1457 n. 1, 480.1; Ucberweg-Pracchter 306; Taylor, Phileb. s2ff; Dies, Philèbe 
xxii (with hesitation); Raven, PyEl 180ff; Hackforth, Phileb. 20f. 

16 304. Similarly, Bollinger 74. Mondolfo's citation of individual occurrences of the 
words mépas and drepov in pre-Socratic philosophy (Zeller Mondolfo 378£) does not 
constitute an adequate. refutation of this. It would be conceivable that Plato himself 
followed hints from a number of different predecessors. 

U Simpl. Phys. 453.301 (Arist. fr. 28), 

a Above, ch. D 3. 


4. Pythagoreanism in Plato 


intervals which “we have learnt, conformably to the teaching of the 

men of old days who discerned them, to call ‘scales’ (dpuovias)” (17d). 

They discovered in the bodily movements of the performers a similar 

organization, "that must, we are told, be numerically determined and 

be called ‘figures’ and ‘measures, ” and advanced the view that “this is 

always the right way to deal with the one-and-many problem.” Thus 

these musical theorists reach out beyond the boundaries of their 

specialty,!® adopting a postulate that takes in everything, and the latter 

is identical with that of the “men of old," previously formulated 
(16c-d). Now, in the Republic,2° Plato distinguishes two tendencies in 
musical theory, and decides that only one of them, that of the Pythag- 
oreans, is worth serious attention, because they measure musical 
intervals by numerical proportion. In the Philebus, Plato is at first 
less precise: rà ĉiaorýpara ómóoa éori röv dpiÜpóv THs davis... Kat 
ómoía (17c-d). This looks like mere classification, such as one also 
finds in non-Pythagorean musicology; but the following expression, 
kai obs dpous rv Siacrnudraw is a technical term in the theory of 
proportion.?! Rhythms and meters are measured "by numbers" 
(17d); and coming back to this theme later (25d-e), Plato states un- 
mistakably that musical harmony depends on numerical proportions. 
Thus it is natural to suppose that from the beginning Plato was 
thinking of the same musical theorists ;?? from what Plato himself says 
it emerges that theontology of the Philebus has itsroots in Pythagorean- 
ism. 

So we come into possession of a piece of pre-Aristotelian evidence 
for a Pythagorean philosophy of some scope, musically oriented. A 
prime necessity, however, is to distinguish precisely between what 
Plato inherited and what it became in the alembic of his own mind. 
But a complete answer to this problem cannot be derived from Plato’s 
words alone. The best we can achieve is a lower limit, so to speak: 
what is derivative is that which does not follow from the context and 
the purpose of the dialogue. Insofar as what we learn in this way 


19 There is no indication of any such thing in the treatment of “ grammar” (18b-d). 

20 s30d et seq.; above, n. I1. 

21 [n the system of Aristoxenus, too, one finds dpor; they are the notes, with their names 
(Aristox. Harm. 49.20 M., Pl. Rep. 443d). But these are only “ comprehensible” in the 
avernua; the same interval may be exemplified by quite different notes, while in Plato 
they are “comprehended” (éreióàv Aaßns, 17c) before the odornpa. In the ratio theory 
the épot are determined by the interval peculiar to each case (c.g. 9: 8 is a whole tone). 

22 Richter (Soff) believes that at Phib. 17c Plato is rehabilitating the non-Pythagorean 
theory of music, and only at 23c goes into the ratio theory, from à new point of view. 
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coincides with the testimony of Aristotle, the reconstruction may be 
regarded as confirmed. 

The fundamental problem, that all being is at the same time one 
and many, had been formulated long ago (14c). It is also discussed 
in other dialogues and brought into connection with the problems 
raised by the Eleatics.? Empirical things (yıyvöpeva) had already been 
designated, in passing, as unlimited (deipa, 15b), in contrast to the 
"unities" represented by the ideas. What is new in the pronounce- 
ments credited to “the ancients” (16c) is, first of all, the antithesis of 
mepas and dmeipía. This feature alonc is also found at the beginning of 
the later passage resuming the argument: röv Beöv éAéyopév mov 76 uv 
drepov delta THY Óvrov, TO de repas (23c). In the conclusion drawn from 
this (16d), the opposition of onc and many again comes to the fore: 
the method put forward as ancient tradition is that of Platonic diaeresis, 
which Plato was already calling for in the Phaedrus. Still, the special 
emphasis on “number” as intermediary between the “One” and the 
“Infinite” is new. In the example from music theory this “number” 
suddenly appears with a different function: the measures and tones are 
not only “diaerctically” divided, but “measured” in numerical 
proportions. When the argument is resumed, the " mixture" of Limit 
and Unlimited consists in the fact that "number" is introduced into 
things: numerical relations like equal, double, etc. (25d). It is not only 
musical harmony that depends on this process, but health of body 
and the proper rhythm of the seasons—thoughts already brought 
forward by Eryximachus in the Symposium." Still different is the 
function of "number" in another context of thought: everything 
dependent on réxvņ was discovered by its means (16c). Here it is a 
question of counting, measuring, weighing; one is reminded of an 
allusion in the Politicus to the thesis of moMoi r&v koji . . . ds dpa 


perprruc) mepi mávr. €or ra ywyvópeva..?5 So right from the beginning there 


23 Esp. Parm. passim, Soph. 251a 

4 1863 (medicine), 187a (music), 188a (seasons). There it is Eros that is named, not 
number; the speech is not simply Pythagorean, but Platonic artistry in exposition. But 
Pythagorean themes do seem to be used. 

2 Pol, 284c. Plato dismisses these people lightly and ironically, because they are not 
used to looking at things xar’ eiön. He takes over their leading ideas, but only in a signifi- 
cantly refined form. What Plato develops out of Pythagorean thought in the Philebus is 
what he misses in the Politicus, All the same, it may be that Pythagoreans are in his mind 
here too (as scholars have mostly supposed, since Campbell; ch Raven, PyEl 1860). In 
one case the fruitful development of the basic idea takes his attention, in the other a more 
easygoing, popularizing. application of it is rejected (ega in medicine; see below, ch. 


I a). 
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is interpenetration of various factors. What is Pythagorean, because it is, 
in the Platonic milicu, novel and a bit awkward, is the pair mépas-dzretpia 
as well as a certain emphasis on number and proportion. More we 
cannot say, from the analysis of Plato's text; but if we add the testimony 
of Aristotle, his words and Plato's complement one another. The 
conception of the world as a harmony of Limit and Unlimited, per- 
meated by number, that great creator of order, was for Plato a point 
of departure and a guidepost on his quest for intellectual mastery of 
the riddle of the plurality and unity of being. 

When the argument is resumed (23c), "a god" is again named as 
revealer of the pair of opposites dmepov-mépas. Plato, independently 
(rıdcspeda), posits a “mixed” class and also introduces, as a novelty, 
a fourth class (the aèria). Here, then, we are on Platonic ground. 
This is where the Unlimited first receives its more precise specification, 
which could not have been foreseen. Whereas it was previously matched 
with plurality (7Aq@os, 16d, 17e), it is now explained with the help of 
pairs of opposites like warmer and colder, strongly and mildly, more 
and less, rather and less rather (24a). There is emphasis on both the 
importance and the difficulty of this way of thinking: ‘‘if things are 
said again and yet again, there is some prospect of the two parties to a 
discussion being brought to a tolerable agreement” (24c). In every 
“more and less rather” lies “the nature of the Unlimited” (24e). The 
place of a simple conception of a spatial or numerical “ Unlimited” is 
taken by the continuous “indefiniteness” on both sides of the limiting 
measure. The place of the Unlimited is taken by the Indefinite Dyad, 
as we may express it in the light of the reports about On the Good.? 
The analysis of Being in the Philebus is a foreshadowing, an early 
beginning which makes use of the thought of others, moving toward 
the ontology developed in On the Good.?® As Hermodorus expresses it, 


d e , > 3 > £ 
ry Üy 6 IMarov Kara 76 dreıpov kai dópioTov Umordeuevos am’ ékeivev 


2 Kucharski, “Le Philébe et les Eléments harmoniques d'Aristoxéne," Rev. philos. 84 
(1959) 41-72, and H. Koller, “ Die dihäretische Methode,” Glotta 39 (1960) 6-24, believe 
that Plato is developing the method of diaeresis according to the model of music theory, 
but a contrary argument would be that there is nothing in the Phaedrus, Sophist, or 
Politicus to suggest any such connection (though in Phdr. 270d he speaks of "numbering 
the forms), whereas the feature which is peculiar to the Philebus, mrépas -ámreipía is attested 
by Aristotle as Pythagorean. 

2? Hermodorus’ evidence is at n. 29 below. Merlan has drawn attention, rightly, to the 
role of the problem of rò paAdov kai Frrov Öexeada: in Aristotle's doctrine of the cate- 
gories (Philologus 1934, 35ff). Even modern writers are unanimous that there isa relation- 
ship to the On the Good; cf. Taylor, Phileb. soff; Ross, Met. 1171; Wilpert, Phileb. 
passim. "M 

38 On questions remaining open in the Philebus, cf. Wilpert, Phileb. $80f. 
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adıyv EdmAov rv 76 udov kai Tò Arrov émBeyopévow, dv kal rò péya 
kai TÒ puuKpov éorw.29 

What Plato presupposes as “source” is no more, and nothing else, 
than what Aristotle treats as the doctrine of the Pythagoreans. There is 
nothing of the One and the Indefinite Dyad, but Limit and Unlimited; 
and if we are right in combining with the Philebus the passage in the 
Politicus, no theory of ideas. At the same time, we see Plato's philosophy, 
emerging from these Pythagorean stimuli, moving in the direction of 
the ontology of the lecture On the Good. Our decision, regarding the 
tradition about Pythagoreanism, between that of the Old Academy 
and that of Aristotle, is thus irrevocably confirmed: it was not Speusip- 
pus, Xenocrates, and Heraclides, but Aristotle, who gave authentic 
information on the Pythągoreanism that was there before Plato. And 
what is more, we can understand, from Plato, how the former tradition 
arose, with its distortion of the historical picture. 

For Plato’s affirmation of the divine origin of the doctrine of Limit 
and Unlimited is more than a glittering sequin on the fabric of the 
exposition. It signifies that its truth is beyond doubt; and Plato feels 
that this imposes on him the obligation to grasp the truth of this idea 
and its all-encompassing significance. Such a divine revelation is not 
something finished and complete, but a task to fulfill—like that of 
“coming to the aid of the god” (Bondeiv 76 des) in the Apology.?? It is 
precisely because of the authority of such a doctrine that interpretation 
must sct in immediately; and in this process Plato's own thoughts and 
those of others become almost inextricably intertwined. 

Herc is a type of interpretation untroubled by minutiae of historical 
accuracy and only interested in the sense intended. Actually, the Greek 
question ri Aeyeı; does not mean, * What words are used?” but ^ What 
docs this mean?” This method is characteristic of Plato, but surely not 
of him alone.3! When, in the dialogue named after him, Protagoras 
speaks of Homer and Hesiod, Orpheus and Musacus as Sophists, 
Socrates overtrumps him with the claim that the most cogiorai, 
students of ¢iAogodia, are to be found in Crete and Sparta. A similar 
passage in the Laws is more serious. At first the Spartan and Cretan 
constitution is represented as aimed toward warfare as its only goal 


= Simpl. Phys. 247.30ff. 

w Ap. 21b. 

"Cf. the sharply ironical, but by no means entirely inaccurate, formulation of Cherniss, 
referring to Aristotle (Riddle 30): “Aristotle is one of those who cannot be refuted by an 
author's words because he is sure that the author was unable to say what he really 
thought,” 

M Prof, 3160, 3424b. 
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(625d). This object is rejected as comprehending only one portion of 
äpern. The result of this, however, is not rejection of the Cretan and 
Spartan vöuo«—they are of divine origin, handed down by Zeus and 
Apollo. Therefore, orep ró re aAndes oîuat Kal Tò a a Ómép ye 
feias (moAıreias) Suareyopévous Aéyew (630d-e), the interpretation must 
be revised; and to the bewilderment of the Cretan and the Spartan, the 
object of their constitutions appears all of a sudden as much more 
comprehensive, and by no means restricted to the military aim.?3 
This is the spirit in which, on the basis of the Philebus, we must 
judge the relationship with Pythagoreanism; here too the tradition 
is sct before the philosopher as a task which has to be thought through. 
And as the ancient claim, that Sparta's constitution came from the god 
of Delphi, must be taken seriously, the “ divine" origin of Pythagorean 
teachings, too, is more than a façon de parler. Aristoxenus tells us that 
Pythagoras got his doctrines from the Delphic oracle,** but Aristotle 
says that Pythagoras himself was believed to be the “Hyperborean 
Apollo.”3 Taken together with the Philebus, this can only mean that 
the Pythagoreans, even as early as those whom Plato knew, understood 
their own philosophical activities as developments of the basically 
identical doctrines of their master, the divine Pythagoras, " but that it 
all comes from that great man (eivat Sè srávra. Exeivov Tod avöpos). "^36 
We must suppose, then, that this way of thinking was already estab- 
lished in Plato's day. It explains the surprising uncertainty of Aristotle 
as to the chronological relationships of the Pythagoreans.?? He refused 
to accept the assertion that all this was Pythagoras’ teaching, but he 
had no basis for more precise chronological determination (and perhaps 
no interest in it). 

But where Aristotle looks upon it with critical aloofness, Plato’s 
disciples join him in taking their place within the Pythagorean tradition. 
In this respect too, the Philebus confirms the conclusion we were able 
to reach from the contradiction of Aristotelian and Academic accounts 
of Pythagorcanism. Plato's school sees in its own philosophical treat- 
ment of the problem of ultimate principles a continuation of Pythag- 
oreanism, so that ancient material is reinterpreted accordingly. 
This Platonic interpretation of Pythagorean philosophy became 

a CC also W., Keber, Plates Stellung zur Sparta-Ideologie (Diss. Münster, 1957). 


"4 Anistox. fr. 15 DLL. 8.8., 21. 

"Below, ch. H 3. "EA 

9^ Lun, PPRB Comm. math. sc. 77.22; cf. below, ch. II 5. lam. VP 198: kaÀóv 8é ra 
ndrra HvÜuyópg dvarıldvan re kal dmovépew xai undeplar nepino iala 8ófav iBtav... 
(similarly ibid. 158). ‘The proverbial aùròs da D.L. 8.46 (with the parallels given Delatte, 
Vie ad loc). 

a Above, ch. 1 2, nt. 99, 120. 
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dominant in the ancient tradition. Aristotle was the only one to con- 
tradict it, and shows us thereby what had been there before Plato; 
and in fact what Plato presupposes is what Aristotle criticizes. 


It is not necessary at this point to pursuc in detail the further allusions 
to Pythagoreans in Plato, whether certain or conjectural.9$ What has 
been said is enough to serve at least as a sketch of the general trends. 
The true problem of the Pythagorean tradition lies in Platonism, for 
Platonizing interpretation took the place of historical reality. One 
can only guess at the reasons why Plato and his pupils saw themselves 
as continuators of Pythagoreanism. Personal contacts were certainly 
important; they were already present in the Socratic circle. Simmias 
and Cebes of Thebes, “hearers” of Philolaus, appear even in Xenophon 
as pupils of Socrates,?? and we may believe that, as the Phaedo has it, 
the Pythagorean Echecrates of Phlius had some connection with 
Socrates.*? Plato's friendship with Archytas is attested by the seventh 
Letter, and the later biographies of Plato agree that a principal motive 
of his first journey to Magna Graecia was to establish contact with the 
Pythagoreans there.*? One must proceed cautiously in trying to deter- 
mine what extent of doctrinal agreement there may have been between 
Plato and the Pythagoreans. There is a considerable danger of projecting 
onto the Pythagorcans, unjustifiably, the unique style of thought and 
presentation that were Plato's. We must remember the possibility of 
individual influences that could be at work in the impressiveness and 
magnetism of such a personality as Archytas. It is worth remembering 
that in the seventh Letter immortality figures as a belief not subject to 
skeptical doubt (33 sab; cf. Rep. 498d). In addition to external influences 


38 On Philolaus, below, ch. III 2; on the yuy7-dpyovia doctrine, below, ch. III 2; on 
the harmony of the spheres, below, ch. IV 4; on the “nuptial number," below, ch. VI 4; 
on the origin of the soul, ch. V; on Gorg. 4932, below, ch. III 2; on Gorg. 5o7e, above, 
ch. 1 3, nn. 155-157. 

9? PI, Phd. 61d-e, Xen. Mem. 1.2.48, 3.11.17. 

40 Echecrates as a Pythagorean: Aristox. fr. 18-19 (cf. DK 53); ps.-Plato, Ep. 9, where 
Echecrates appears as a friend of Archytas, is doubtless a rhetorical exercise with no 
historical authority.—The Echecrates from whom Timaeus claims to have received 
information about Locrians (FGrHist s66F12=- Polyb. 12.10.7) is, in spite of the chrono- 
logical problems, likely to be the same as the Pythagorean from Phlius (cf. Oldfather, 
RE Supp. HI 417£; Jacoby Ib, Komm. $52, Noten 326, 195; Echecrates of Locri as a teacher 
of Plato: Cic. Fin. 5.87, Val. Max. 8.7.3). Cf. also below, ch. H 5. 

2! 338c, 339b. . . "Apxeönuov, dv Nyeits pe ray ev LixeXa mepi mÀetarov moreiohar, TOV 
*Apyurn ovyyeyovdrwy éya. According to this Archytas had " pupils.” Cf. alse 350a. 

?* E. 3.6, Cic. Pin. $87 (from Antiochus), Rep. 1.16, Apul. Plat, 1.3, etc. (with 
inconsistencies in. details). CE also Wilamowitz, Platon IT 82f In Anon. Phot. 438b18 
Plato is called "Apytrou roð mpeaftlerépou pathyrijs ; this is polemic against the other view, 
that Archytas had been a pupil of Plato (Immisch 46). "The meaningless senior Archytas 
(Apul. Plat, 1.3) and "Apyéras d mpeaBérepos (Bam. VP 104) is à misunderstanding of the 
sanie source, 
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there is Plato's peculiar hesitation ever to speak dogmatically, in his 
own name. When Socrates receded into the background, in comparison 
with Plato's deepening interest in mathematical science, he was glad 
to. present, as the spokesman of his “likely account" in the Timaeus, 
a man from Magna Graecia, even though the cosmic design presented 
there went far beyond the words of the predecessors who had helped 
stimulate him. Finally, it seems to have struck Plato sometime that a 
way toward the solution of the growing problem, in the theory of 
ideas, of the xowevía rv eiBàv, opened itself up in the form of number 
concepts. And it was in Pythagorean number speculation that he found 
this solution foreshadowed. 

It is scarcely surprising that Plato's disciples subsequently saw 
Pythagoras only through the eyes of Plato.*? But it is also comprehensi- 
ble that the doxography took its information about Pythagoras from 
the writings of Plato’s pupils, when we realize that there was nowhere 
else a tangible account of the philosophy of Pythagoras, clearly out- 
lined and provided with a fixed technical terminology—as was done 
tor the doctrine of Parmenides in his poem. There was no “Word of 
Pythagoras,” and in the absence of authentic sources whoever wanted 
to mention Pythagoras could do nothing but rely on those expositions 
that spoke confidently about a “philosophy of Pythagoras." Aristotle 
spoke only of “Pythagoreans,” aside from the fact that the material 
was scattered through Aristotle’s works and presented in polemical 
tushion, while the positive accounts of the Platonists provided con- 
veniently organized reports. In addition, the Platonists’ expositions, 
ax the only ones to suit later philosophical taste, were for that reason 
more likely to give an impression of authenticity. 

liven in the Life of Pythagoras which Photius excerpted, Pythag- 
arcanism, Academy, and Peripatos are seen as making an unbroken 
unity: the ninth successor of Pythagoras is Plato, the tenth Aristotle. 
For the most part, though, Plato and Pythagoreans are separate in the 
later tradition. The Pythagorean tradition freed itself, cut loose from 
the Academy, and as a result of this separation from its origin it was 


“ \peusippus and. Xenocrates also had personal contact with Pythagoreans; above, 
rho Paya. tea. 

“Con the problem of the sources of the Vetusta placita, see ch. I 2, n. 76, ch. I 3, nn. 56, 
Hit 42 

"^ pan the playing off of “more genuine" Pythagoreans against Aristotle, sce below, 
rh UE 1. With reference to the reports of Aristotle, Philoponus clearly formulates his 
principle for interpretation of Pythagoreanism (De an. 70.2): el ev yap Tò $awópevov 
en Aypöpellu, naraydAuoror datas kal ob copay, dAAd ypady Apos: el BE exeivor oodoi, dei 
byret re rain dutronérom aeprárepor, 

18 a abit (ch above, ch. | an. 2). 
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able to develop a life of its own. One cause for this lies in the fact that 
tradition about Plato's oral teaching lost in importance, in comparison 
with the steady influence of the Platonic dialogues. The doctrines 
formulated in the latter were well known, while the theory of ideal 
numbers sank into desuetudc. 

The most important factor, however, was the effect of the direction 
of Academic development on the tradition about Pythagoras. From 
Aristotle's time it had been customary to see Plato as a synthesis of 
Socrates and Pythagoras." In the generation of Plato's pupils the 
"Pythagoreanism," metaphysical speculation, carried the day. But, 
when a reaction set in and the Academy became predominantly 
“Socratic,” Pythagoras necessarily lost his place. This is just what 
happened, from the time of Arcesilaus and the “ Middle Academy"; 
the school of Plato went over to skepticism, and there had to be a 
parting of the ways with Pythagoreanism. 

There were necessarily two aspects to this breach. Insofar as the 
Academics following the Socratic-skeptical trend still felt themselves 
to be Plato's successors, they had to push diligently aside everything 
“dogmatic,” and especially the mathematical-scientific and metaphysi- 
cal teaching of the school, as not genuinely Platonic. They found another 
origin for it: Pythagoras. On the other hand, what this process dis- 
carded retained, even for the rationalistic Hellenistic world, a certain 
fascination. Those who were attracted by it could no longer attribute 
it to Plato, against the authority of the Middle Academy, but found it 
necessary to reach back for the authority of “ Pythagoras.” And when 
he took the limelight, Plato and his pupils were stigmatized as plagiarists. 

To Cicero, “Academic” and “‘skeptical” mean the same thing, and 
in fact Plato was often invoked by the skeptics. This tradition may 
have affected the report of Sextus Empiricus on the theory of ideal 
numbers;49 use was made of an exact transcript of the lecture On the 
Good, but the whole is presented as refutation of the Pythagoreans. 
Plato’s name first occurs only quite incidentally (10.258), but in the 
skeptical refutation he is cited at length (10.302ff). Criticism of the 
theory of ideal numbers takes the form of a struggle, in alliance with 
Plato, against Pythagoras. 

a Arist. Met. 987azgtf; cf. Dicacarchus fr. 4t, Cic. Rep. 1.16, De or. 1.42, Fin. 5.87, 
Tux. 510, Numenius ap. Euseb. Pracp. evang. 14.5.9, Aug. De civ. D. 8.4. 

| Cic. Acad. 2.74, 1.46, Sext. Emp. PH 1.221, Proll. in Pl. 10. 3-8 (p. 205 Hermann), 
Ct. Burkert, “Cicero als Platoniker und Skeptiker,” Gymnasium 72 (1965) 175-200. - ‘The 
first ps.-Xenophontic letter (Hercher p. 788) is also a polemic of the " Socratics" against 
Platos" Pythagorizing." The reproach is made against the Platonists: Ayímroo Ypiealyaar 


«ai rijv Huluydpou reparandan adus, 
w Above, ch, L3, nn. 444) 
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The contrary position is expressed in Numenius work On the 
Difference (Bxorácecs) between the Academics and Plato.5? For Numenius, 
Plato and “the great Pythagoras" are about the same thing, and 
whatever Socrates had to offer also came from Pythagoras (5.7). 
Plato’s direct disciples had followed their master, and “it was primarily 
because of them that Pythagoras came to be highly honored" (5.2); 
Arcesilaus and his pupils had wandered from this path, and with scorn 
and anger Numenius condemns this apostasy. 

But long before Numenius this attitude had produced remarkable 
results. From the third century B.C. on, the apocryphal Pythagorean 
writings appear, each trying to outdo the other,?! presenting Platonic- 
l'eripatetic doctrines as original pronouncements of Pythagoras and 
his pupils. The interpretation of Pythagoreanism that Speusippus, 
Xenocrates, and Heraclides had given is hypostasized in this revival, 
and the purported originals make the intermediaries superfluous. 
‘hus the criticism of Pythagoreans themselves is turned against the 


Platonists: 


.. that Plato and Aristotle, Speusippus and Aristoxenus and 
Xenocrates, as the Pythagoreans say, appropriated what was fruitful, 
with slight modification, but collected some superficial or incon- 
sequential things, whatever is brought forward by those later 
malicious slanderers in an effort to refute and mock the school, and 
put these down as the special doctrines of the sect . . .9? 


‘hus even these Pythagoreans admit, implicitly, that what was essen- 
tal, or “fruitful,” in their doctrines agrees with Plato and Aristotle, 
and that they could make no good use of what historical tradition had 
toolfer asthe tia of Pythagoreanism. Later Pythagoreanism is stamped 


w Numenius fr. 1f£— Euseb. Praep. evang. 14.5-9. 

^! On. the apocrypha, see Burkert, Philologus 1961.—Antiochus of Ascalon led the 
Academy back to dogmatic ways, and left skepticism, in turn, homeless. Subsequently, 
in just as unhistorical a way, it sought out a new founder to whom it might trace itself, 
Pynho. (CE A. Weische, Cicero und die Neue Akademie [Münster, 1961] 105ff.) 

mw IMdrawa kal "ApıororeAn Xmevovrmóv te Kal ”Apıordfevov kal. Bevorpdrn, 
vis bun of Holayópewn, rà uév kápmipa aderepicaata, did Bpaxeias émoxevfjs, rà 6’ 
cnimidAua kat. eAadpà xol daa mpöst SiacKcevyvt xai xAevaapóv rot SiSackadelou ind 
nar fluundveas Garepov auxodavtotvtwy mpoßdAeraı, avvayayeiv Kai ws iða THs 
aipdveany rataywploa... (Por. VP 53). The source of this passage (transition from 
Madetstas to Nicomachus) is impossible to determine. dvackevijv is my suggestion for 
MSS Staunen; cf. Sext. Emp. Math. 6.4, 8.196, 9.55, ctc. (P. Shorey, CP 27 [1932] 175f, 
proposed dracupydy or 8uarpodnjv, cach less likely on paleographical grounds.) It is not 


tun, without qualification, that Plato, Speusippus, and. Xenocrates only left the Pythag- 
pivana énuniAaus. Plato makes almost no. explicit pronouncements about. Pythagorean- 
bn, while Speusippus and Xenoerates translate and modernize it. This is not enough, 
however, to satisfy the “imperialistic” attitude of the later Pythagoreans. On llato's 


"apprepirrating Pythagotean doctrines, sec also Lam PP age, 
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so deeply with Platonism that it has no longer any conception of its 
real origin. 

One might therefore define later Pythagoreanism as Platonism with 
the Socratic and dialectic element amputated. In fact, Plato remained 
the principal source for all later Pythagoreans—Plato’s myths, and in 
particular the Timaeus. The apocrypha, presenting the supposed 
originals, could make no headway against this overwhelming 
influence. Apollonius of Tyana taught “doctrines about the physical 
world similar to the opinions of Plato's Timaeus," and though Proclus 
considered the "Timaeus Locrus" document genuine and put it at 
the head of his commentary on the Timaeus, it was not this sorry 
scribble but Plato's Timaeus itself that he classified, along with the 
Chaldaean Oracles, as far excelling all other literature.5? Scholars have 
shown in different ways that Neoplatonism is quite closely dependent 
on the Old Academy,* and "Pythagoreanism" too belongs in this 
category. It is also basically Platonism, existing at a time when Plato 
(as interpreted in Pythagorean fashion) had lost his position in the 
Academic school. Later, neo-Pythagoreanism converges, in the 
philosophical realm, with Neoplatonism.® 

And yet Pythagoreanism is not sufficiently characterized by that 
which is lacking, as compared with Plato. The inherited material that 
was lumped together under Pythagoras' name, undigested or mutilated 
though it may have been, was in this process raised to a new dignity 
and endowed with unexampled authority. The whole body of apo- 
cryphal literature lies within the realm of religion. The ontology of the 
Old Academy was oriented toward the divine; the Pythagorean 
pscudepigrapha meet a subconscious religious need of the Hellenistic 
period. And when, from the first century B.c. on, people once more 
come forward to declare themselves Pythagoreans, their most noticeable 
characteristic is that they are seeking (or even, as for example in the case of 
Apollonius of Tyana, claiming to possess) a superhuman, divine wisdom. 
And it may be that in this very point—not in details of doctrine but 
in the claim to possess divine knowledge—we are most likely to find 
an element of its real origin, in the influence of Pythagoras of Samos. 


93 philostr. VA 6.22, Marinus V. Procl. 38. 

** Dodds, CQ 1928, Merlan, PINcopl. 

*^ Alongside Pythagoreanism as doctrine stands Pythagoreanism as a way of life. 
While the Hellenistic apocrypha promoted Pythagoreanism in a literary way, the real 
point of " neo-Pythagorcanisin" from the times of Nigidius Figulus and Anaxilaus of 
Larisa was to take it seriously in. everyday life, Once more there were people who devoted 
themselves to a Bios HvÜuydpeios (Burkert, Philologus 1961). 
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I. SOURCE PROBLEMS 


Platonizing interpretation brought basic change to the Pythagoras 
tradition, so that a historical reconstruction of what it was like before 
Plato’s time must be based on the pre-Platonic evidence. This can be 
supplemented by reports that were not drawn into the process of 
Platonic transmogrification; but, to judge these with any approach to 
confidence, we must first survey the nature of the tradition as a whole. 
It is no longer admissible simply to reject what is late attested, as 
Zeller did; any such item might have its origin in an ancient and 
authentic source. After Rohde, the most important advances in the 
analysis of the sources were made by Delatte and Lévy. Significant 
results have been achieved; but the essential thing is to distinguish 
between what is certain and what is merely conjecture.! 

Most of our material on the life and activities of Pythagoras is 
collected in the eighth book of Diogenes Laertius, in Porphyry's Life 
of Pythagoras, and especially in Iamblichus. We may add the tenth book 
of Diodorus, of which only fragments are preserved, and the very 
short sketch in Justin. Photius' excerpt from an anonymous life of 
Pythagoras has very little that pertains to history or biography. 
lamblichus is most detailed; his plan was to present the xarà IIudayopav 
uAowogla in a work designed to run to ten books, because ten is the 
perfect number. The Pythagorean Life (for his subject was the appro- 
priate way of living, rather than the biography of Pythagoras as such)? 
was followed by the Protrepticus, the book On General Mathematical 
Knowledge (De communi mathematica scientia), and, as a treatment of 
the special sciences, a commentary on Nicomachus’ Introduction to 


! An example of analysis carried too far is Bertermann's dissertation. In his concluding 
table (7sff), the whole text of lamblichus' Vita Pythagorica is traced back, sentence by 
sentence, through two or three intermediaries for cach, to sources of the fourth century 
nc. But his evidence is mainly vague associations and scarcely ever attains the status of 
proof, For an example of the way in which hasty source analysis can lead to error, see my 
discussion of the "letter of Lysis,” Philologus 1961, 17-24. 

For convenience, the commonly accepted title Life of Pythagoras has been retained 
heic. 
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Arithmetic. Later in the series came the book on numerical theology 
(Theologumena arithmeticae). Further parts are not preserved, and perhaps 
not all of them were written. It was Iamblichus who set the direction 
for the later Neoplatonists, toward a definite equation of Platonism 
and Pythagoreanism.? 

Our first question must be as to the direct sources of Iamblichus. 
Here analysis is easiest in the case of the Theologumena arithmeticae, 
one source, Anatolius On the First Ten Numbers, has been recovered, 
and the second, Nicomachus ’Apıduyrırav OcoAoyovuévow BigMa. B', we 
have in an excerpt by Photius (Bibl. 187). The manuscripts of the 
Theologumena arithmeticae often name Anatolius and Nicomachus, and 
the book proves to be, essentially, a cento made up from the two older 
ones. What is not Anatolius is mostly quotation of Nicomachus, 
including his own quotations.* The contribution of the author, or 
rather compiler—and in spite of doubts this was probably Iamblichus 
himself—is merely arrangement and introduction. 

Certainty was reached by Erwin Rohde on another point, the rela- 
tion between Porphyry and Iamblichus. The latter did not use Por- 
phyry directly; instead of the general Philosophic History he used special 
works on Pythagoras.? Thus we have access to important sections of 
Nicomachus' biography of Pythagoras, and in their original wording.* 


3 [t is to be ascribed to the influence of Iamblichus that the chapter on Pythagoras in 
Porphyry's Philosophic History became separated from the rest and is therefore the only 
surviving section (cf. Harder xv). 

4 V. de Falco, “Sui Theologumena arithmeticae,” Riv. indo-greco-italica 6 (1922) fasc. 1/2, 
49-61; H. Oppermann, Gromon 5 (1929) 548-558. If Iamblichus had inserted the source 
citations himself they would have been evenly distributed; but, as it is, they are found 
almost exclusively in sections based on Nicomachus. 

5 That Iamblichus does use Porphyry is maintained, after ZellerI 365 n. 1, by E. Norden 
(Agnostos theos [Berlin, 1913] 344 n. 2) and more recently by J. A. Philip (TAPA 9o 
[1959] 185-194. Rohde’s proof to the contrary (Q 125ff) was based on the fact that the 
Nicomachus sections of Porphyry occur, without exception, as verbal quotations in 
Iamblichus, while apart from them there are only occasional points of contact. In addition, 
Iam. VP 233, compared with Por. VP 59, proves that Iamblichus is copying the wording 
of Nicomachus, not that of Porphyry. Iam. VP 253 has the Doric forms proper to the 
Lysis letter (Hercher, Epistologr. gr. p. 603), which are not preserved by Porphyry (58). 
Iam. VP 170 has Metapontum, correctly, where Por. VP 4 names Croton (Nauck liv, 36; 
below, ch. II 2, n. 18). Even Iamblichus could not have spoken of “general agreement" 
(VP 248) if he had had before him the contradictory versions of Por. VP 56-57. 

® Por. 20-31~ Tam. 30, 33, (241), 34, 60, 61, 62, 36, 63, 134-135, (142), 136, 64-67; 
Por. 59-61: lam. 233-237. The material promised in the sentence with which the extant 
text of Porphyry breaks off is in Jam. VP 189-194. In these cases Porphyry names Nico- 
machus; on the other hand, lamblichus names Nicomachus at VP 251. Further, Iam. VP 
252 p.13$.10-17 Deubner Por. VP $5 p. 47.18-48.1 Nauck; fam, p. 135.18-136.13 Por. 
s7f pp. 49.16 50.11. Thus we can be certain that these passages are all from Nicomachus 
(contra Jäger, syff, who supposes the source is the “handbook,” as well as Delatte, Pol. 219, 
and Minar 68 n. 64, who take Neanthes as the direct source; correctly Rohde, Q ti$f, 


1. Source Problems 


It also becomes obvious that Porphyry copies more mechanically than 
lamblichus. Where Porphyry gives two connected excerpts from 
Nicomachus, Iamblichus may distribute the same material in different 
chapters, according to an artificial outline of his own." Without the 
parallels in Porphyry it would be a hopeless undertaking to attempt to 
identify in the mosaic those tiles that make up the contribution of 
Nicomachus. 

Further, there is in Porphyry a connected passage from Moderatus on 
number theory,? and twice he cites Antonius Diogenes’ romance on 
The Wonders beyond Thule, though it is not quite clear where the 
quotations end.? His basis for the remainder must be a handbook con- 
taining many citations of its sources, and for this part the points of 
contact with Diogenes Laertius are especially numerous. 


Corssen, Philologus 1912, 332ff, Lévy, Sources 92 n. 1; the fact that Iamblichus puts 
passive for active at p. 135.17, and thus has the persecutors being killed, is his own mis- 
understanding, (Lévy, Sources 97). Since, further, Iam. VP 248 p. 133.12-14—Por. VP 
s4l pp. 46.24-47.2 show verbal agreement, and in addition Iam. VP p. 133.8f introduces 
the version of the Pherecydes episodes which is later (p. 135.11) attributed to Nico- 
machus, the excerpt from Nicomachus must begin as early as Iam. VP 248, and Por. VP 54, 
and the Aristoxenus citation (fr. 18) must come from Nicomachus (as fr. 31—lam. VP 
441 Por. VP s9). This had already been deduced by Rohde, from Iam. VP 251: Nuónaxos 
M rà pev dAla ovvopodoye? rodrois (Quisf; Lévy, Sources 116, attributes the Aristoxenus 
citation to the third source of Iamblichus, the handbook"; Diels, DK 14.16 n., names 
Apollonius as the source of the Aristoxenus citation, doubtless a mere slip, passed on by 
l'inpanaro Cardini, p. 55). Nicomachus cited Aristoxenus, but preferred to follow 
another version. Most authorities suspect this is Neanthes, who is cited by name at Por. VP 
44. 48.1 (von Fritz, Pol. s, after Corssen), but Lévy thinks it was Satyrus (Sources 61ff; 
4, D.L. 8.40), and that Neanthes is the basis rather for D.L. 8.39— Hesychius. It is not 
likely that the citation of Dicaearchus, Por. VP 56f (fr. 34 W.) was in the text of Nico- 
mahus (Corssen, Philologus 1912, 341f, according to von Fritz, Pol. 7, already in Neanthes), 
since Jamblichus does not seem to know it (above, n. 5). Nor does Dicaearchus fr. 33= 
li. FP 18 appear in Iamblichus; Porphyry has inserted into the Nicomachus text a 
passape from the “handbook” source (the same citation at D.L. 8.40=fr. 35b W.). 

! Lunblichus! skill in combining disparate quotations can best be seen from his use of 
Plato; cl. Merlan, PINeopl 148ff.—Small variations between Porphyry's and Iamblichus’ 
wording are frequent. Generally, Iamblichus is fuller; and it may be that in the verbosity 
ot his exposition he introduces expansion as often as Porphyry abbreviates. 

* A8. 53; cf. above, ch. I 3. 

"Por, VP 10ff and 32ff; Lydus Mens. 4.42 p. 99 W. shows that Porphyry's source in 
VP 44 is still Diogenes Antonius. Rohde first (Q 126) assigned 10-17 and 32-45 to 
Antonius, then later (Rom. 272 n. 2), on the ground that in his novel Antonius could not 
have made explicit citation of sources, only 10-14, 32-36, and 44. (In 1$ Dionysophanes 
iv cited, in 41 Aristotle). On the other hand Jäger (36 ff, 43-47) and K. Reyhl (Antonios 
Diogenes, Diss, Tübingen, 1969, 20-31) hark back to Rohde’s original thesis, excluding 
only the direct citations. To be sure, the mention of dura connects Por. VP 17 and 34. 
IL eyhl adds Por. VP 46-47, which is quite improbable, because lam. VP 228 has copied 
the same text, but lamblichus did not use Antonius Diogenes—and Por. VP 54-55, 
rightly comparing dvawyropovicas 854 and $13, though this is squeezed into a context 
trom Nicomachus (above, n. 6). 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


Another direct source, Apollonius of Tyana,! is once explicitly 
cited in Iamblichus (254-264), and once shown to be a source by 
parallel passages in Porphyry. Rohde showed convincingly that two 
other continuous sections, the speeches of Pythagoras in Croton!? and 
his meeting with Phalaris,? have the same origin. 

Rohde went on to propose a mechanical two-source theory, 
according to which Iamblichus drew material exclusively from Nico- 
machus and Apollonius; he tried to assign each chapter to one of the 
two, though allowing that Iamblichus may have worked out some 
individual passages on his own.!* This two-source theory was vigor- 
ously attacked by Méautis, and definitely refuted by Lévy.® At least 


10 The identity of this Apollonius with the wonder-worker of Tyana was contested, 
after Wyttenbach, by Méautis (91), but has probability on its side. Apollonius was a 
conscious and enthusiastic Pythagorean. 

Jam. VP 3-8, 11; cf. Por. VP 2. Rohde (Q 128f) and Lévy (Sources 105ff) give the 
whole section 3-25 to Apollonius; but it is more probable that lamblichus’ compilatory 
method begins at the very beginning, though perhaps in an especially careful vein. (Cf. 
the connection of Iam. VP 19 with Nicom. Th. ar. 53.1f£.) 

12 Jam. VP 37-57 is bracketed with the Apollonius passage 254ff by 4 separate con- 
cordances: 49 and 262; the temple of the Muses 50 and 264; the Pythaeum (or Pythium) 
50 and 261; 8etos, 53 and 255. 

Tam. VP 215-222; cf., for Apollonius before Domitian, Philostr. VA 8.1ff (Rohde, 
Q 164ff; Lévy, Sources 109, Lég. soff). Boyancé (REA 1934) tried to trace the section to 
the Abaris of Heraclides Ponticus. In refutation, Miss De Vogel points out the Stoic and 
late Platonic terminology (Mnemosyne 18 [1965] 388-396, Pythagoras, 304-306). Festugiére 
(REG 5o [1937] 474-476) adduces comparisons with hermetic-gnostic material. The rapid 
summary at 219 shows that Iamblichus was not composer but compiler. 

M According to Rohde Iamblichus own hand can be seen in 103-105, 157-162, 
167-186, 198-199, 214, 223-228, 240-241, 244-247. Where doublets occur, Rohde 
always gives the one version to Nicomachus, and the other to Apollonius; but we should 
bear in mind the possibility of free self-citation by Iamblichus.—Iam. VP 159f— In Nic. 
5.27ff is attributed by Rohde to Nicomachus’ biography of Pythagoras (Q 156f); but 
are we to suppose that Iamblichus would really cite Nicomachus to comment on Nico- 
machus, and in addition that he would have been able to find such a detailed parallel to 
what Nicomachus says at Ar. 1.1? The passage is tolerably well integrated into Iam. VP 
159f, while it seems a disconnected, interpolated block at In Nic. 5.27ff; Iamblichus is 
repeating his own paraphrase. 

15 Méautis 87ff, Lévy, Sources 111ff. E.g., Nicomachus (Iam. VP 30=Por. VP 20) 
names 2,000 auditors of Pythagoras, Apollonius (Iam. VP 254, 260) gives 300, but Iam. 
VP 29, like D.L. 8.15, 600. (lam VP 29 is marked as an interpolation by Deubner, but, 
given the compilatory habits of Iamblichus, incongruities are always to be expected.) 
Iam. VP 35 had already been assigned to a “handbook” by Rohde (Q 131). Further: 
lamblichus presents the miracles of Pythagoras in two versions, one according to Nico- 
machus and one according to Aristotle. If it can be shown that the versions taken from 
Nicomachus are almost alwaysaltered in a distinctive manner, soas to blunt the paradoxes, 
it is quite improbable that Nicomachus himself recorded both versions (as Rohde says, 
Q 152£); and why should Porphyry always have chosen the non-Aristotelian formulation? 
(Cf. below, ch. II 3.)— The sentence about the 3 books of Pythagoras (lam. VP 199) 
cannot come from Nicomachus, who thought Pythagoras left no writings (VP $7; cf. 
Tam, VP 146, where doubtless Nicomachus is to be understood as one of the Addyınoı kai 
d£idmuarroi Pythagoreans who attributed the ‘epy Adyos not.to Pythagoras but to Telau- 
ges; ef. Euseb. Hist. ecd. 6.19.8). This sentence, however, shows verbal coincidence with 
D.L. 8.14 (below, ch. HE 1). 
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a third source is to be recognized, of the "handbook" type, whose 
presence can be detected in coincidences between Diogenes Laertius 
and the handbook" segments of Porphyry. Actually, there is no need 
to restrict lamblichus to three books; it was more convenient, if he 
wanted to write on music (ch. 26), to find something in Nicomachus' 
book on music than to seek out an appropriate passage in his life of 
Pythagoras. And Iamblichus could have read personally, as Stobaeus 
did, the ITudayopıral drroóáces of Aristoxenus.” 

Thus our analysis leads, in the first instance, mainly to sources of the 
first or second century: Moderatus lived under Nero,!® Apollonius 
under Domitian, and Nicomachus is dated by the fact that Apuleius 
translated his Introduction to Arithmetic into Latin? Yet these neo- 
l'ythagoreans are themselves only intermediaries. Nicomachus cited 
his authorities meticulously, Apollonius did not. So Rohde judges 
Nicomachus very favorably: he is an intelligent compiler, and no 
forger. Toward Apollonius he is very negative: * one is best advised 
not to believe anything he says.”2° But this judgement can only be 
reckoned as true a parte potiori. Apollonius too used good sources, 
and it is precisely his material that has provided most opportunities for 
those who, from time to time, have tried to discover really ancient 
lore?! Nicomachus, on the other hand, who calls himself a Pytha- 
porcan, is so intimately concerned in his narrative that, at least in 
selection, arrangement, and interpretation, his personal contribution 
must not be underestimated. 

l'or the carlier stages of the tradition Diogenes Laertius is particu- 
larly important, though his work is hard to analyze. He has woven 
together material from various handbooks, and his " card-file" method 
makes it almost impossible to discern connections of any larger ele- 
ments, Still, there is an example of parallel tradition in the Pythagoras 


" Lun. VP i15ff— Nicom. Ench. 6f. Rohde (Q 126f, 146f) assumes that Nicomachus 
had an identical passage in his life of Pythagoras. 

"The excerpts from the Tußayopıkal àmo$áacs are quite distinctive in style (Iam. VP 
Hat 102, 174-176, 180-183, 200-213, 230-233). In addition, at the beginning of the first 
excerpt the title is expressly cited (101). The Stobaeus excerpts are frr. 34-37, 39-41 
Wehtli, ‘Phe collection in DK 58D is somewhat helter-skelter. 

"CE W. Capelle, RE XV 2318-2320. Plutarch mentions Moderatus at Quaest. conv. 
Hy 

i CE E. E. Robbins, in M. L. D'Ooge (tr.), Nicomachus of Gerasa, Introduction to Arith- 
meti, with Studies in Greek Arithmetic by F. E. Robbins, L. C. Karpinski (New York, 
1926) pp. 71f. The peculiar RE article by F. Kliem (XVII 463f) deals only with Nico- 
machus? Arithmetic and (briefly) the Theologumena, completely omitting consideration of 
the extant Harmonicum Enchiridium and the largely reconstructable life of Pythagoras.— 
Proclus thought he was a reincarnation of Nicomachus (Marinus V. Procl. 28). This may 
place Nicomachus" death in 196 a.D. (J. M. Dillon, CR 19 [1969] 274). 

^ ( 172. 

" pielow, n. 37. 
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article of the Suda and a Platonic scholium (Rep. 600b) which is almost 
identical with it; both are referred to Hesychius of Miletus. The same 
exposition is discernible in Diogenes Laertius, though broken up by 
numerous insertions. So one of the main sources can be distinguished, 
even if its name is unknown.22 

The work of Neanthes of Cyzicus must have been an important 
intermediary source.? He brought together several versions of the 
origin of Pythagoras, including that of Aristoxenus;? like Hesychius 
he names Pherecydes and Hermodamas as Pythagoras’ teachers, and 
enumerates the brothers of Pythagoras in the same terms as the source 
common to Diogenes Laertius and Hesychius.?* Thus in Neanthes we 
find the earliest example of the handbook provided with source cita- 
tions and variants. Perhaps it was the one that set the trend;?9 in any 
case it furnished an exposition that was widely used—by the source of 
Diogenes Laertius, by Nicomachus-Iamblichus, by Clement and 
Porphyry. Itis striking that Neanthes is often named along with Hippo- 
botus.?' Obviously one had cited the other; probably Hippobotus, who 
wrote On Sects (D.L. 1.19), made use of the work of Neanthes, 
whose special concern was with the “mythical.” Thus the sequence 
Neanthes-Hippobotus may be one link in the handbook tradition. 

Callimachus’ student Hermippus wrote several influential books on 
Pythagoras; Josephus calls him the “most distinguished" of the bio- 
graphers of Pythagoras.?® The fragments we have contain the most 


22 Cf. Delatte, Vie 9-63, where the older literature is discussed. ''Handbooks" are 
responsible for the coincidences between Diogenes Laertius and Clement, Hippolytus, 
Porphyry, and Iamblichus. (On this, cf. Jäger passim.) 

*3 FGrHist 84F26-33. The book in question is the fifth book of his Mudıra (F29). This 
Neanthes is probably to be dated about 200 B.c., and distinguished from a historian of the 
same name of about 100 years earlier (Jacoby, FGrHist lic, 144; for the early date, von 
Fritz, Pol. 6). 

24 F29= Por. VP 1-2; the emendation of KAedvOns to NedvOys is guaranteed by Clem. 
Al. Strom. 1.62.2; Aristox. fr. 11a-b; Neanthes himself believed that Pythagoras came from 
Syria—the most unusual view; he must, however, have mentioned the canonical version, 
that he came from Samos, and in that case he must have had three versions side by side, 
as do Por. VP 1 and Clement, loc. cit. 

25 Eövooros in Neanthes (Por. VP 2) and Diogenes Antonius (Por. VP 10) and Eivopos 
in D.L. 8.2 and Hesychius can only be secondary variants. 

26 Lévy, Sources (cf. above, n. 6) also attributes D.L. 8.39- Hesychius to Neanthes, 
comparing Neanthes F30 (- Por. VP 55). Here Neanthes also is harking back to Aristo- 
xenus (fr. 18 Iam. VP 249). 

7 Nicom. (Por. VP 6i Tam. VP 189 Neanthes F31), Th. ar. $2.8ff ( Ncanthes 
E33  Aristox. fr. 12). Hippobotus is named along with Neanthes for differing versions 
in Clem. Al. Strom. 1.62.2; that of Hippobotus (Pythagoras a Samian, attributed by D.L. 
8.1 to Hermippus) may have been also in Neanthes (above, n. 24). At D.L. 8.72, also, 
Neanthes (E28) follows Hippobotus, 

5 Ap. 1.163. This is à somewhat tendentious passage, for Josephus found in Hlermippus 
indications of the dependence of Pythagoras on the Jews, The fragments are collected in 
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eccentric material in the whole Pythagorean tradition; Rohde con- 
sidered the book “a malicious satire on Pythagoras. ?* But, although 
it can be shown occasionally that Hermippus distorts older source 
material in a rationalizing and ironical spirit, still it cannot all be 
arbitrary invention. A student of Callimachus will, with one degree or 
another of seriousness, be engaged in collecting precisely that which 


is antique and odd, so that Hermippus too may have some accurately 


preserved material. 


Finally, the most important sources to which analysis can lead us, 
because they are the oldest, are Heraclides Ponticus, Aristoxenus, and 
Dicacarchus, along with Aristotle. In their case, significant chapters 
can be discerned, documented by direct quotation; attempts to enlarge 
the evidence by building up more complicated reconstructions hardly 
get beyond the stage of hypothesis.?? 

The greatest unknown is the historian Timaeus. He is cited by name 


2” () 111. Especially bizarre is the report that, in a war between Acragas and Syracuse, 
Pythagoras lost his life in the course of a retreat, because he refused to run through a field 
of beans. (The same motif in Neanthes FGrHist 84F31—Iam. VP 189ff, in the story of 
Myllias and Timycha.) 

*! Hermippus (D.L. 8.69) gives a rationalistic interpretation of Heraclides’ Hepi rûs 
dnvov (frr. 76 Wehrli), namely that Empedocles did not revive a dead woman, but 
“cured a woman of Acragas named Panthea whom the doctors had given up.” 

"1 The dating of Epimenides to the time of Solon (contra Pl. Leg. 642d) had been re- 
garded as an unfounded invention of Hermippus, until it was corroborated by Arist. Ath. 
Pol. 1 (cf. Diels, SBBln 1891, 387ff). 

m Arist. frr. 190ff; cf. above ch. I 2, and below, ch. II 2, 4, 6. Heraclides names Pytha- 
poras in frr. 40-41, 44, 87-89 Wehrli.—Aristox. frr. 2, 11-41, 43, 47-48, 50; Dicaearchus 
lit. 33-36, 41. Attempts at reconstruction have been directed mainly toward the Abaris 
ol Heraclides (c£. Wehrli, pp. 84ff). It has been supposed that two important scenes can 
be regained. (1) The meeting of Abaris and Pythagoras, lam. VP 91-93 (Corssen, RhM 
1912, 386; A. Rehm, ibid. 423f; Lévy, Sources 35, Leg. 48; Boyancé, REA 1934, added 
Lun. VP 215ff; cf. above, n. 13). The connection of the two wonder-workers may, 
however, be earlier; it is difficult to equate the divine Pythagoras of the encounter with 
Abaris with the Pythagoras who in ftr. 87-88 espouses a definitely human brand of 
frAvaodia. (Rehm’s assumption, 423f, that in different works Heraclides depicted different 
Pythagoras types is a counsel of desperation; the depiction of the death of Empedocles, 
fi. 83, seems to show that Heraclides liked to clothe the divine in a mist of mystery, so 
that he can scarcely have imagined Pythagoras as simply the Hyperborean Apollo.)— 
(2) A katabasis or descent to the underworld by Pythagoras, reflected in Hieronymus fr. 42 
(1.1. 8.21) and Hermippus (D.L. 8.41) (Diels, AGP 1890, 469; Corssen, RhM 1912, 22, 
280; esp. Lévy, Sources 26f, 34ff, Leg. 79ff; for an older source, Norden, Vergil VI, 35 n. 1; 
Delatte, Litt. 109). Heraclides fr. 75 is corrupt; and Wehrli’s conjecture of 76 8eórepov for 
(d Bívüpov would destroy the foundation of the attempt to establish a connection with 
Hieronymus (Wehrli p. 86). Since Heraclides locates the next world in the realm of the 
stars, he cannot be behind the literally understood word kardßaoıs in Hermippus (cf. 
below, ch. IV 4). The mention of Abaris as flying, in fr. Ste, is explicitly assigned to the 
hook On Justice (and there is no justification for identifying this work, on this account, 
with the Abaris: ef. Wehrli, 84, contra Boyancé, REA 1934, 322ff). Also, no one could 
have guessed, without the explicit attribution, that the Pythagoras anccdote in frr. 87-88 
was from the Hep rfj dmrov. 
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for a series of very specific reports about Pythagoras,* so that, a fortiori 
we must assume that he gave a general exposition of Pythagoreanism. 
He apparently showed a decided sympathy with Pythagoreanism, 
rooted in western Greek local patriotism.** Suspected of holding 
Timaeus material are Justin? Diodorus,** and especially Apollonius.?? 
In principle, the task is to define a kind of Vulgate tradition, not derived 
from either Aristoxenus or Dicaearchus. Delatte and Rostagni pro- 
duced, independently, bold reconstructions, not without contradicting 
each other, particularly in the decisive matter of chronology. These 
constructs have, rightly, been subjected to sharp criticism. It cannot be 
proved that everything in lamblichus and the other late accounts goes 
back to an authority of the fourth century ».c., nor that Timaeus 
would be the only eligible candidate for this position. There are an 


33 FGrHist 566F13, 14, 16, 17, 131, 132. 

34 One might conjecture that Timaeus was first to trace the origin of the name Magna 
Graecia (MeyaAn ‘EdAds) to the influence of Pythagoras (Nicom. in Iam. VP 30— Por. 
VP 20, Iam. 166, Cic. Tusc. 5.10, Lael. 13). 

35 30.4. For the attribution to Timaeus, cf. A. Enmann, Untersuchungen über die Quellen 
des Pompeius Trogus für die griechische und sicilische Geschichte (Dorpat, 1880). Justin 18 is 
equivalent to Timaeus F131, and Justin 11 corresponds to Iam. VP 56, which directly 
follows a fragment of Timaeus (F17). The different reports about the luxurious living of 
the people of Croton (Tim. F44-45. Justin 1-2) can be reconciled (von Fritz Pol. 46f.) 
Still, this does not prove that Timaeus is Justin's only source. Is the impression of the 
unity of Justin's exposition perhaps only the result of its severe compression, and therefore 
to be credited to the epitomator rather than to the unitary source? Pompeius Trogus did 
use a number of different sources (O. Seel, Die Praefatio des Pompeius Trogus [Erlangen 
1955] 18ff). 

3 10.3-12. Diodorus is following a highly rhetorical, moralizing source, which treats 
the Seven Sages in the same manner (9.1-15; Schwartz, RE V 678f). It was later than 
Callimachus (10.6.4). Among its sources was Aristoxenus (Schwartz 679; von Fritz, 
Pol. 22ff), but there is no distinctive trace of Timaeus. The relation of the Damon- 
Phintias story in Aristoxenus (fr. 31) to the version in Diodorus (10.4.3) is controversial; 
in Aristoxenus, Dionysius wishes to test the steadfastness of a Pythagorean in danger of 
death, and therefore condemns the innocent Phintias, whereas in Diodorus the latter had 
really planned an attempt on the tyrant. Wehrli (Aristoxenus p. 57) finds that Diodorus' 
version, since it is simpler, is the earlier; but Cobet (Collectanea critica (Leiden, 1878] 433) 
and Nauck (LVII 40) stressed that the famous dénouement, Dionysius' wish to be admitted 
as a third member of their friendship, only makes sense if there was no deadly enmity 
but only a test engincered by the tyrant. Thus Aristoxenus' account is after all the original, 
and Diodorus is not using pre-Aristoxenian material. 

37 [n the speeches of Pythagoras, Iam. VP 37-56, $6 corresponds to Timcaus F17; there 
is a relationship between 42 and Timacus F146; 56 agrees with Justin 20.4.11, and 37, 40, 
and 47 arc related to D.L. 8.22f. Local tradition of south Italy is evident in 40, 44, 46, $0, 
and 52. Furthermore, Timacus F13 corresponds to lam. VP 71-72 (von Fritz, Pol. 39). It 
is inferred from the connection with Timaeus that lam. VP 71-72 comes from Apollonius, 
Rohde, Q 137; Delatte, Litt, 85 (The latter adds sections 74 -78 and therefore misinterprets 
the Lysis letter; cf. Burkert, Philologus 1961.) Timaeus F147 is to be compared with Jam. 
VP 35. On the basis of these correspondences, the conclusions are drawn that (1) the 
speeches of Pythagoras in Tam. VP 37-87 are taken entire from "Timaeus ("selon toute 
vraisemblance textuellement Timaios," Boyancé, RerPH 29 [1955] 183), and that (2) all 
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uncomfortable number of intermediate sources, passing the material 
on in a continuous process of variation, combination, and compilation; 
„nd other historians, like Theopompus?? and Duris?? also made 
mention of Pythagoras. Also, it would be strange if Antiochus of 
Syracuse, Philistus, and Ephorus had nothing to say about Pythagor- 
eans in connection with the history of Magna Graecia; but not the 
Mightest trace of such is discernible. 

We cannot divide the whole of the later tradition neatly among the 
fourth-century sources.f? On the whole, the "later" tradition seems 
to be not so much the result of unscrupulous falsification as of simple- 
minded, naive compilation and transmission of whatever could be 
found, contradictions and all. Still, even if the source analysis takes us 
hack as far as we could hope, to the very beginning of biographical 
study in the early Peripatos, Zeller's skepticism cannot be considered 


ather Apollonius sections have this origin, viz. lam, VP 215ff (Delatte, Litt. 25 n. 3; 
ılingreeing, Boyancé; cf. above n. 13), and especially Iam. VP 254ff (without hesitation 
Beiterinann. 37f£; Delatte, "La chronologie pythagoricienne de Timée,” Musée Belge 
1920, $-13: "Apollonius se révèle tributaire de Timée pour son histoire du Pythagorisme 
presque toute entière” [13]; cf. Litt. 86, Vie 169, Rostagni, “Pitagora e Pitagorici in 
Vineo," Se Min IE 1, 3-50). On the other hand. von Fritz, Pol. ssff. shows that in Iam. 
VI! a54ff Apollonius’ method is that of “ what might almost be called large-scale historical 
heso painting” (61), that he uses much old material but cannot be relied on for details. 
Ut. Jacoby, FGrHist IIIb, Komm. ssoff, Noten p. 325 n. 191c. The ambivalence of the 
arguments is shown, for example, by the repeated connection of Pythagoras with 
lVauromenium (Iam. VP 33=Por. VP 21, from Nicomachus; Iam. 112, 136)—but 
Vauromenium was not founded till 403 B.C. Shall we say that the local patriotism of the 
histo ian from Tauromenium is in evidence here, or that Timaeus, ofall people, is excluded 
hy such a monstrous anachronism? 

"^ Fr Hist 115F72-73. 

w Duris FGrHist 76F22-23; here Samian patriotism plays a part. 

w The catalogue of Pythagoreans Iam. VP 267=DK 58A is a quite isolated piece of 
eunlition: 145 of its 235 names occur only here (cf. the lists of Brown, 1vff). And it is not 
tanblichus? own composition, since he elsewhere names 18 other Pythagoreans. It is 
independent of the ps.-Pythagorean literature, lacking 18 of the “Pythagorean” writers 
(atalagued by Thesleff. Most surprising is the omission of the Locrian Timaeus; Diels's 
proposal to include the Parian Timaeus among the Locrians (DK I 447.3) is arbitrary. 
(here is without doubt a close relation to Aristoxenus (Rohde, Q 171): compare the 
Vhlusians p. 146.6 with Aristox. fr. 18-19; Damon and Phintias, p. 146.1, with Aristox. 
u art; Lippo as a Samian, p. 146.3, with Aristox. fr. 21; Philolaus and Eurytus as Taren- 
tines, p. 144.11, with Aristox. fr. 19; Charondas and Zaleucus, pp. 146.12, 145.8 with 
Arıstox. fr. 43.— The form of the list of names, classified according to geography, corre- 
sponds to the documentary tradition which we see in inscriptions (e.g., IG II? 1697ff, 
1 24010), not Co the literary tradition (e.g. Iam. VP 266, D.L. 10.22ff, Por. VP 7-9, Regen- 
bapen, RE s.v. Pinax, XX 14$1f). There seems to be genuinely Italian material among 
the names; ch. A. von Blumenthal, Glotta 17 (1929) 104f, 152ff. They take us down to the 
trat half of the fourth century (cf. also Oldfather, RE XI 74). The only possible candidate 
Ion authorship seems to be Aristoxenus himself, working in the documentary method of 
the earliest Peripatos (cf. FGrHist 124P23). Philochorus (FGrHist 338T 1) wrote a Zvvayyoryt] 
jyraldaw Arar TIvßayopaluv yovarcay. Is there perhaps a relation between this and the 
wconid part of the catalogue? 
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refuted.*! It is precisely with the authors in the circle of Plato and 
Aristotle that the real problems begin. 

Most obvious is the contradiction between Aristoxenus and 
Dicaearchus, regarding the catastrophe that overwhelmed the Pytha- 
gorean society. One of the two reports must be basically wrong: 
either Pythagoras withdrew to Metapontum before the outbreak of 
the unrest and died there (as Aristoxenus says) or he and his followers 
were hounded from city to city (as Dicaearchus has it). Like his 
doctrines, the life of Pythagoras also becomes a mirror image of real 
controversies in the schools.*? On the one hand there is the controversy 
over the primacy of the theoretical or the practical life (Bios dewpnrixös, 
Bios mpaxrırds). In this respect Heraclides thinks of Pythagoras as the 
apostle of pure "theory"; to Aristoxenus and Dicaearchus he is an 
active politician. Then, in the matter of his doctrines on the soul, 
Heraclides, following Plato, advocates the immortality of the soul and 
secks proofs for its independence of the body. This explains his interest 
in Abaris, in the metempsychoses of Pythagoras, and the "apparently 
dead woman” of Empedocles. Like Xenocrates, he expands Plato’s 
myths into a system that comprehends both science and religion, and 
joins together astronomy and immortality.“ We need not be bound 
by Timaeus characterization of him as a mapado&oAöyos ;* but in his 
treatment of the anecdote about diAocodia we can show that, contrary 
to history, he projected Plato’s conception onto Pythagoras.'" 

Dicacarchus said that “soul” is à mere word (frr. 7ff), and there is 
an unmistakable irony in his account of Pythagoras’ doctrinc of 
mctempsychosis. Pythagoras was once, he says, a beautiful courtesan.*8 
Dicaearchus has Pythagoras, at the end, stumbling from one catastrophe 
to another; and the Locrians, who were famous for their edvopia, 
denied him admittance to their city.*? 

Aristoxcnus dealt most fully with Pythagoras and his pupils. He was 


41 Cf, the introduction, above. Not only Capparelli (I 351 and passim) but also Morri- 
son (CQ 1956, 135) maintain that Zeller's skepticism can no longer be upheld in view 
of the results of source analysis. 

42 Below, ch. II 2. 

43 Cf. che discussion of Wehrli in his commentaries on the fragments of the Peripatetics. 

44 Jaeger, SBBln 1928, 396 n. t, 415ff, after Rohde, KlSchr IL 110. 

4 Below, ch. IV 4. 

4 ECGrHist $66F6.— Heraclides fr. 84. 

47 Burkert, Hermes 1960. 150ff. 

44 Er, 36, The irony was noticed by Rohde, Psyehe H App. 10 (Eng. tr), and Wehrli, 
Pp. $3. 

W Er, 34 35. Here there is polemic against Aristoxenus (fr. 43), who made Zaleacus a 
pupil of Pythagoras. 
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a native of Tarentum, and cited in evidence the acquaintance of his 
father with Archytas,5° as well as his own acquaintance with the “last” 
of the Pythagoreans.™ Clearly, he put himself forward as an expert in 
Pythagorean matters, just as he was, at the same time, an authority in 
musical theory. He considered false, however, the numerical theory of 
the tone intervals, which is specifically attested by Plato and Aristotle 
as Pythagorean, and did not believe in the immortality of the soul, 
which he called a éppovia, with all the consequences drawn from that 
idea in Plato’s Phaedo.5® Thus Aristoxenus has to steer a complicated 
coursc.5* 

In his Harmonics, Aristoxenus disposes in a single sentence of the 
music theory advocated by the Pythagoreans down to Archytas, 
without even naming the Pythagoreans;** what does not suit him is not 
mentioned. Aristoxenus characterizes the Pythagoreans with whom he 
was acquainted, as the "last," suggesting that with them the school 
ctided—but there was a Pythagorean named Lycon who wrote against 
Aristotle, and there are also other traces that lead into the later fourth 
ventury.® Aparently Aristoxenus does not recognize these men as 
Pythagoreans. Finally, the assertion that Pythagoras was fonder of 
beans than anything else can only be veiled polemic against the taboo 
on beans attested by Aristotle and Heraclides.*” 

‘The ITvdayopıral dzroóáces show the lineaments of a rational, clearly 
articulated ethic, oriented toward practical needs. Its political precepts 
are surprisingly similar to those of Plato’s Republic, though the pre- 
decessors of Plato named by Aristotle in this connection are Phaleas 


% Er, 30; cf. frr. 47ff; Plut. De gen. 592f: on fr. 2, von Fritz, Gnomon 32 (1960) 495. 

M Err, 18-19; cf. fr. 1; below, ch. II 6. 

» Below, ch. V 1. 

P Urr, 118ff. 

M Aristoxenus is the fullest of the ancient sources for Pythagoreanism, and therefore 
(he question of his credibility is especially important and much discussed. The very 
rationality which characterises Aristoxenus’ Pythagoreans, far from mysticism and magic, 
wes a favorable sign to some scholars, suspicious to others. On the positive side, follow- 
ing, Krische, are, for example, Delatte (Litt. 19. Pol. 213), Rostagni (ScrMin I 137ff), 
Howald (JAW 197 [1923] 163), with qualifications von Fritz (Pol. 27ff), Wuilleumier 
hesitatingly (602ff). On the negative side: Lévy (Sources 44ff), Frank (260, AJP 1943, 221 
[where he wrongly depends on the formulation of Euseb. Praep. evang. 15.2— Aristox. 
hi 64, followed in this by van der Waerden, SA 107]). 

m Page 32 M., emphasized by Frank, AJP 1943, 221f. It should be kept in mind, in this 
connection, that, according to Aristocles in Eusebius, Aristoxenus makes malicious 
ieterence to Aristotle without calling him by name (fr. 64; cf. Wehrli. p. 68). 

On this, below, ch. 1L 6. 

7 Below, ch. HE 4 n. 124. The report on Pythagoras as an cater of meat in fr. 25 is biased 
in the same direction; cf. below, ch. H 4, n. 111. 
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and Hippodamus, and not the Pythagoreans.9 When Aristotle says 
that none of the “ancients” had dealt in detail with the nature of Tvyn, 
whereas Aristoxenus presents as "Pythagorean sayings" precisely 
what the Eudemian Ethics expounds as réy»,9? then it is obvious that 
fourth-century ethics, and not ancient Pythagorean tradition, is being 
set forth. Finally, Zaleucus and Charondas, contrary to any chrono- 
logical scheme, are made into pupils of Pythagoras,9? and we learn that 
Pythagoras was the first to introduce weights and measures into 
Greece. 9! 

Not that Aristoxenus invented it all; he had sources of information, 
but like the Platonists he interpreted Pythagoreanism in accordance 
with his own preconceptions.9? And this is the basic fact that finally 
emerges from analysis of the sources: though the late tradition may be 
traced back to the writers of the fourth century B.c., this does not lead 
us onto firm ground but into the precarious territory of that day's 
controversies. Instead of reliable facts one finds the shifting claims to a 
Pythagorean tradition apparently already in a state of flux, for the 
benefit of the peculiar concerns of the pupils of Plato and Aristotle. 
One may attempt to discover historical truth from amidst the polemic— 
not, naturally, isolating the individual testimonies, but considering 
each along with the others that contradict it. But the foundation of 
historical research must be the pre-Platonic evidence because this 
belongs to a time before Pythagoreanism sank into the quicksand of 


58 Cf. A. Rivaud, “Platon et la ‘politique pythagoricienne,’” Mél. Glotz (Paris, 1932) 
779-792: "Aristoxéne a reconstruit, avec le secours des textes de la République, une 
politique pythagoricienne qu'aucun auteur pythagoricien n'avait jamais formulée 
expressément" (784). M. Pohlenz (NGG, ph.-h. K],. 1924, 19-32) inferred as the source of 
the ps.-Demosthenic first oration Against Aristogeiton a Pythagorean writing Hepi vouwv. 
But aside from the problems of detail involved in such a reconstruction, it would not 
lead us to pre-Platonic terrain. The trial of Aristogeiton took place about 324 B.C., so that 
there might be influences from Socratics, Academics, or Peripatetics, not even excluding 
Aristoxenus. 

59 Aristox. fr. 41; EE 1246b37ff, 1248b2, 1214a15; the testimony of Aristotle about the 
“ancients,” Phys. 195b35ff. But compare 196bs; H. Täger, De Aristoxeni libro Pythagorico 
(Diss. Góttingen, 1922). This unpublished dissertation has unfortunately remained almost 
unknown; even Wehrli does not use it. Yet Wehrli too says (59): “The hallmark of the 
'Amoóáces is to lay claim to Academic-Peripatetic material on behalf of the Pythag- 
orcans.” 

% Fr, 43; followed by Posidonius (Sen. Ep. 90.6). 

91 Fr, 24; cf. below, ch. VI 1. 

® The ITudayopızal dmrodáaes seem to be a modern substitute for the acusmata. Wehrli 
(61F) refers, on fr. 37, to Arist. Met. 985630. Concise formulations of popular "wisdom" 
rapis 7, cipi(ovro yap émurodaias (987222) are analyzed and more fully developed 
by Aristoxenus, 
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the school controversies. We may reasonably expect information 
about the carly school from those later authors who are critical of 
l'ythagoreanism rather than from those who identify themselves with 
it and are therefore forced into radical reinterpretations of it. From this 
point of view the testimony of Aristotle again emerges as especially 
important, for he clearly, in his lost book on the Pythagoreans, was 
concerned to collect material, rather than to interpret it in such a way 
as to fit into his own system. 

It is customary to complain about the sparseness of early testimonies. 
Still, whereas we have no explicit reference to Anaximander or Par- 
menides by any fifth-century author, there is a quite imposing array 
of references to Pythagoras.** Interestingly, most of these had already 
been assembled in ancient times; we have them as quotations in the 
lives of Pythagoras.# The history of Pythagoreanism was already, at 
that time, the laborious reconstruction of something lost and gone. 


2. HISTORICAL BACKGROUND 


It is only in post-Aristotelian sources that biographical and historical 
details regarding Pythagoras and the Pythagoreans are to be found. 
‘The most important accounts are those of Aristoxenus and Dicaearchus, 
hut they differ diametrically on one vital point—the role of Pythagoras 
in the revolution in Croton. Considering these authorities and also the 
later. tradition, of which some indeterminable portion comes from 
"Timaeus, one is tempted to say that there is not a single detail in the life 
of Pythagoras that stands uncontradicted. It is possible, from a more or 


“In a still more radical spirit, Gigon (Ursprung 123f) bases his account exclusively on 
filthi-century testimonies, and Frankel (DPh 354ff) relies entirely on Xenophanes, Hera- 
(ditus, and Empedocles. The most ancient evidence is collected in Zeller SBBIn 1889 
gNs 906 KiSchr I 458-472, Frank 356f, Timpanaro Cardini 12ff. 

% In summary: Xenophanes DK 21B7=D.L. 8.36; Heraclitus B40=D.L. 9.1, B81— 
Wild. Rhet. Ec. $7; 62-1- Schol. Eur. Hec. 131, B129—D.L. 8.6; Empedocles B129— Tim- 
wus FGrHist $66F14— D.L. 8.54=Nicom. (Por. VP 3o—Iam. VP 67); Hdt. 2.81, 4.95, 
at. Hellanicus FGrHist 4F73; Ion of Chios DK 36B2=D.L. 8.8, Clem. Al. Strom. 1.131, 
4 DX. 1.120; Glaucus of Rhegium D.L. 9.38; Democritus A33=D.L. 9.38; DK 
nN Hoa; Dissoi logoi 6.8. Contemporary with Plato: Isoc. Bus. 28; Alcidamas D.L. 8.56; 
Aluulumas, Arist. Rhet. 1398b9; Anaximand. Hist. FGrHist 9Tı=Suda s.v.; Andron 
of Ephesus D.L. 1.119, Euseb. Praep. evang. 10.3.6 (DK 7A6); Theopompus FGrHist 
tistga 73. On Antisthenes, see below, ch. II 2, n. 38. 

^^ Most discussed in antiquity were the verses of Empedocles, B129 (cf. the previous 
note), DLL. 8 adds Xenophanes, Heraclitus B129, lon B2. Clement dates Pythagoras by 
Heraclitus B4o (Strom. 1129.4). Herodotus’ story of Zalmoxis influenced the later tradi- 
ton in many ways (cf. D.L. 8.2, Por. EP 148, lam. VP 173). 


I. PYTHAGORAS IN THE EARLIEST TRADITION 


less critical selection of the data, to construct a plausible account; but 
it is bound to rest on shaky foundations, for no documentary evidence 
has appeared.? 

A mainstay in discussion of the chronology?is the report of Aristox- 
enus, according to whom Pythagoras left Samos for Italy in 532/531 
B.C. because of the oppressive tyranny of Polycrates.4 On the other 
hand, Eratosthenes identified the philosopher Pythagoras with the 
Pythagoras of Samos who was an Olympic victor in 588 5.c.5 The 


1 Cf. Zeller I 380ff. The most important of the older studies is Krische. See further 
Delatte, Pol.; von Fritz, Pol. and RE; Minar; Ciaceri II 86ff, 337ff; Dunbabin 359ff, 
366ff, 360ff. 

2 A striking piece of original evidence for the extraordinary fame that surrounded 
Pythagoras as early as the sth century is perhaps to be seen in the "Pythagores" coins of 
Abdera. See Seltman, Greek Coins (London, 19331, 1955?) 142ff, pl. xxviii 11 (cf. Numis- 
matic Chronicle 6.9 [1949] 21); J. M. F. May, The Coinage of Abdera (London, 1966) pp. 
157, 167, with pl. 13 no. 218 (P183); also, addendum p. 176 with text-cut and description 
of no. 218/1 (P183/1). The date is given as 430/420 B.c. On the obverse the coins of Abdera 
show the picture of a griffin, after that of the mother-city Teos. The reverse has, after 
about 450 B.C., the name of the mintmaster in charge (who may have been the priest of 
Apollo, Abdera's patron deity), and in the quadratum incusum a symbol which changes 
from one mintmaster to another and, at least in some cases, bears an obvious relationship 
to his name—as when Python uses a tripod, Euagon a prize amphora, Nicostratus a 
soldier, or Molpagores a girl dancing (nos. 345-348, 293-295, 313-315 May). The coins 
of the mintmaster IIYOATOPHZ display an idealized, bearded head, in two different 
types. The design must be related to the person of the mintmaster, and may be related to 
his name. Seltman's bold conclusion, that the person represented is the famous Pythagoras 
himself, seems likely. G. M. A. Richter’s suggestion that the mintmaster portrayed himself 
(Greek Portraits IV [Brussels, 1962] 17-19) has been disproved by the appearance of a second, 
different type. The representation must be that of an ideal person, not a living individual; 
see W. Schwabacher in Stockholm Studies in Class. Archaeology 5 (1968) 59-63. In any case, 
we know Pythagoras was known in Abdera at this epoch (Democritus, D.L. 9.38; 
Herodotus cites the Greeks living on the Black Sea and Hellespont for the relation between 
Pythagoras and Zalmoxis; cf. below, ch. II 3). To be sure, the interpretation cannot be 
proven, and there are other coins of Abdera with heads that cannot be identified.— 
Certain ancient portraits have been thought to depict Pythagoras: (1) a bust from Her- 
culaneum, the copy of a non-Attic work of the 4th century B.c. (K. Schefold, Die Bildnisse 
der antiken Dichter, Redner und Denker [Basel, 1943] 100f); (2) a neoclassical statue in Rome 
(Schefold 160.1); (3) a bust in Ostia (G. Becatti, “Ritratto di un vate antico," Bolletino 
d'Arte 34 [1939] 97-110). In addition, Pythagoras appears on coins of Samos from Trajan 
to Decius (Head 606; Schefold 173.17-18; British Museum Coins, Ionia, nos. 237, 257, 287, 
351, 365), and on a contorniate from the 4th century A.D. (Schefold 173.19). 

3 C£. Zeller I 381 n. 1; Rohde, Q 118ff; Jacoby, Apollodor 215ff; Lévy, Sources atf; 
von Fritz, Pol. 68ff and RE 179-185. 

4 Aristox. fr. 16 W., followed by Apollod. FGrHist 244F338-339; cf. INb Noten p. 
326 n. 198. In spite of this, Aristoxenus made Zaleucus and Charondas pupils of 
Pythagoras (fr. 43). 

5 FGrHist 241F1 0. D.L. 8.47; ibid. 48, an epigram on this Pythagoras by Theaetetu: 
of Cyrene (time of Callimachus), and (49) an anonymous epigram which gives hi: 
father's name as Crates, Eratosthenes? list of Olympic victors must have been reliable foi 
the period in question; Le, the Olympic victor of $88 is a historical figure (Rohde, 6 
118). Lévy (Sources 2007) sees the whole as part of the gende d'enfance that grew up abow 
Pythagoras: even as a boy he won an Olympic victory. 
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tradition provides examples of other early dates, too,* and in the other 
direction Alcidamas and Timaeus make Empedocles the direct pupil 
of Pythagoras, which would push his date far down into the fifth 
century.  Xenophanes and Heraclitus refer to Pythagoras;? for 
Herodotus he does not belong to a very distant past.? A statement in 
lamblichus, which probably goes back to Aristotle, places him after 
the Seven Sages;!? and an old tradition makes him a pupil of Pherecydes 
of Syros. Thus various strands of evidence lead to the second half of 
the sixth century and to this extent support Aristoxenus, even though 
there is in his reference to Polycrates a certain tendentious quality. 
Pythagoras came from Samos,!? and his father's name was Mnesar- 
chus.'? We cannot determine the age of certain local traditions of Samos 


" Pliny the Elder (HN 2.37) dates an astronomical discovery of Pythagoras to 612/609; 
and at 36.71 he places him in the reign of Psemetnepserphres (= Psammetichus I, 664-610 
i.c. , or Psammetichus II, 594-589; naturally the two could easily be confused).— Eusebius 
(Arm. Chron. p. 14.30 Karst) places Pythagoras under the successor of Sanherib (i.e. after 
ORI 1.6. ; cf. Jacoby, FGrHist Ia 296, on 273F79: not Alexander Polyhistor, but an addi- 
tion by Eusebius). The Numa story (Jacoby, Apollodor 225f; cf. Burkert, Philologus 1961) 
and the encounter with Phalaris (Iam. VP 215ff) were invented without consideration of 
luonological matters. 

t Alcidamas ap. D.L. 8.56, Timaeus FGrHist 566F14=D.L. 8.54. There is no reason to 
doubt the text, as Lévy does at Sources $4 n. 3; neither the dating of Pythagoras nor that 
of Empedocles by Timaeus is known. (For contradictory reconstructions, see Delatte, 
Musée Belge 1920; Rostagni, ScrMin II 1 pp. 3-50; cf. von Fritz, Pol. 47ff, RE 180-184; 
Jacoby FGrHist IIb Komm. 552.) At Iam. VP 44 Pythagoras is represented as speaking of 
7 Crotonian Olympic victors; and this could only apply to the years between 508 and 496 
(ct. A. Moretti, Olympionikai [Rome, 1957]). Can this come from Timaeus (cf. ch. II 1,n. 37)? 

* Zoller felt (I 640 n. 1; cf. Rathmann 38) that in fr. 7 Xenophanes speaks of Pythagoras 
as though he were already dead; and Heraclitus (fr. 40) speaks of Pythagoras in the same 
lucath as Hesiod—though scarcely on chronological grounds. Cf. below, ch. II 6. 

* 4.96: cf. below, ch. II 3. 

“Tam. VP 83; cf. below, ch. II 4. 

!! See below, ch. II 3. The synchronism of Pythagoras and Alcmaeon at Arist. Met. 
u8H0a29 is an interpolation; cf. above, ch. I 2, n. 6. 

“idt. 4.95; Hellanicus FGrHist 4F73; Isoc. Bus. 28; Hermippus ap. D.L. 8.1; etc. 
Ile was, however, a “Tyrrhenian” according to Theopompus FGrHist 115F72, Aristox. 
tt. ata-c W., and Aristotle (MSS Aristarchus) fr. 190, from one of the “Tyrrhenian 
islands of the northern Aegean." (The statement in Plut. Quaest. conv. 727b-c that he came 
trom Etruria, is Plutarch's improvisation.) He was a Syrian from Tyre according to 
Neanthes FGrHist 84F29 (cf. Apollonius ap. Iam. VP sf, 7, 13). Lycus (?) ap. Por. VP 5 
says A€youas yap adróv of èv elvat Sapuov of de PAıdorov, oi 86 Meramovrivov (cf. below, 
ch. H 3, n. 11). Phlius appears in the genealogies, varying in detail, of D.L. 8.1 and Paus. 
244.2. (For Pythagorcans from Phlius, cf. Aristox. fr. 19 and Echecrates in Pl. Phd.; for 
Pythagoras and Phlius, Heraclides fr. 87 W. A d)udotos owpaornrýs is distinguished as a 
homonym by D. L. 8.46; cf. below, ch. II 4.) Zeller's conciliatory suggestion (after K. O. 
Müller) that Pythagoras came from a “ Tyrrhenian-Pelasgian family that had migrated 
hom Plilius to Samos" (E 380.2) will scarcely find support any more. 

“Heraclitus fr. 129, Hdt. 4.95. In lamblichus the name is consistently miswritten as 
"Mneimarchus;" It is given as Marmacus in the genealogy of D.L. 8.1 (cf. von Fritz, 
RE XXIV 172; Mamercus as son of Pythagoras, Plut, Aem. Paul. 1); Demarato (or de 
Marato?) natus, Justin, 20.4.3. 
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in which Pythagoras figured.!^ As early as Herodotus he is connected 
with Egypt.?? In the tales of his journeys to visit the Phoenicians, the 
Chaldaeans, and the Magi there is a good deal of imaginative con- 
jecture, though he unquestionably had some sort of contact with the 
Orient. The principal site of his activity was southern Italy, and the 
traditions center about the cities of Croton and Metapontum." It is 
well attested that his death took place in the latter city.!? 

Not surprisingly, Pythagoras’ teaching is permeated with the kind of 
religion characteristic of Magna Graecia. Typical of this is the promi- 
nence of the chthonian divinities—Demeter, Persephone, Dionysus— 
and of eschatological beliefs, especially the type that produced the 
numerous representations of the journey of the deified dead into the 
Beyond.!? This religious situation is probably older than Pythagoras. 


14 Antiphon (Por. VP 9 = lam. VP 26f) speaks of a IIudaydpov xadovpevov Erı xai 
viv Hpukvcdtoy, ev & Ador wept Tv kowdv Bovdevovra:, and an dvrpov before the city, 
Local patriotism may play a part in the report of Duris (FGrHist 76F23) about an epi- 
gram and dedicatory offering of Pythagoras’ son Arimnestus in the Heraeum at Samos. A 
“Samian poet" is cited by Apollonius (Por. VP 2 = Iam. VP $). On Samian coins, see 
n. 2 above. 

15 5,81 (below, ch. H 3); Isoc. Bus. 28; Hecataeus of Abdera FGrHist 264F25 = Diod. 
1.69.4, 96.2, 98.2. The letter of introduction from Polycrates to Amasis (Antiphon ap. 
Por. VP 7 = D.L. 8.3) is an invention based on Agesilaus’ letter to Nectanebis in behalf 
of Eudoxus (D.L. 8.87). See further Zeller I 387.1. 

18 Aristoxenus alleged that he paid a visit to “ Zaratas” (fr. 13 = Hippol. Ref. 1.2.12; 
on the extent of the Aristoxenus material see Wehrli sof and W. Spoerri, REA 57 [1955] 
267-290). Alexander Polyhistor followed him in this (FGrHist 273F94; cf. Jacoby Illa 
294ff). It was a chronologically impossible idea to imagine that Pythagoras got from 
Egypt to Babylon as a prisoner of Cambyses (IG XIV 1297, II 20 — FGrHist 252B7; 
Apul. Flor. 15, p. 56; Th. ar. 53.1ff; Iam. VP 19; the episode is modeled after the Demo- 
cedes story). Further references in Zeller I 384ff, as also for his supposed contacts with the 
Thracians (Zalmoxis, below, ch. II 3, n. 202), with Arabs, Jews, Indians, and the Druids 
of Gaul. The god Men and the taboo on white roosters are certainly from Asia Minor 
(ch. II 4, n. 47), and the wearing of trousers is Persian or Scythian (Ael. VH 12.32). 

U Alcidamas in Arist. Rhet. 1398b10f: 'IraAıöraı IIvdayopav (rerıunkacıw). The 
legends are mainly localized in Croton (of which Caulonia was a colony) and Metapontum 
(ch. II 3). Pythagoras is Metapontine to Lycus (?) ap. Por. VP 5; Brotinus (DK 17.1), 
Theano (Iam. VP 267, pp. 146.22 and 132), and Hippasus (DK 18.1-2) are sometimes from 
Croton, sometimes from Metapontum. 

18 Arist. fr. 191, Aristox. fr. 18, Dicaearchus fr. 34-35 (cf., for further material, Zeller 
I 417ff; Delatte, Pol. 203ff, Vie 241ff, Lévy, Leg. 63ff). In Metapontum, Cicero saw 
" Pythagorae ipsum illum locum, ubi vitam ediderat, sedemque" (Fin. 5.4; this may of 
course be a rediscovery for the benefit of tourists). According to Porphyry (VP 4 = 
FGrHist §66F 131), Timaeus spoke of the house of Pythagoras in Croton, and the same 
report is given, but with Metapontum as the city, by Favorinus (D.L. 8.15), Justin (20.4.18), 
and famblichus (VP 170). Val. Max. 8.15.1 is corrupt. It is more likely that. Porphyry 
made an error (or his source; cf Rohde, Q 133.1; Delatte, Vie 183; Lévy, Sources $4.1, 
Leg. 65) than that Timacus purposely substituted Croton for Metapontum (as Jacoby, 
PFGrlH ist Wh Komm. 551; Jäger 20ff). 

9» Cf Giannelli, Wuilleumier 469 $60. Wilamowitz (Platon V 84) had already called 
attention to the religion of the western Greeks and its connection with Pythagorcanism, 


2. Historical Background 


'The prominence of Aphrodite beside Persephone in the votive tablets 
from Locri?? surely cannot be derived from Pythagoreanism, but there 
is nothing distinctively Pythagorean in the famous gold tablets, either.” 
Pythagoras entered a religious world of a peculiar character, in which 
Mediterranean, Italic, and pre-Doric, Achaean elements were amal- 
gamated.?? 

It is remarkable that only Croton and Metapontum, among the 
south Italian cities, are noted for the worship of Apollo. There seem to 
have been quite ancient Apollo cults in Metapontum,? as well as in 
Macalla, which belonged to Croton.?* The facts that Croton used the 
tripod of Apollo on its oldest coins (about 550 B.c.),”> that Caulonia, 


20 Quagliati, Ausonia 3 (1908) 136-234; W. A. Oldfather, Philologus 69 (1910) 114-125, 
RE XIII 1349ff, Delatte, Pol. 7; see now H. Prückner, Die Lokrischen Tonreliefs (Mainz 
1968), who points out their connection with the ritual prostitution in the temple of 
Aphrodite in Locri(Justin 21.3, Clearchus fr. 43a W.). The ancient authorities contradict 
each other on the connection between Locri and Pythagoreanism; Aristoxenus (fr. 43) 
calls Zaleucus a Pythagorean, but Dicaearchus (fr. 34) tells how the Locrians refused 
Pythagoras admission to the city. On “Timaeus of Locri" see above, ch. I 4, n. 7. 

7 DK 1Br7-21. A new tablet, of the fourth century, has been discovered at Pharsalus 
(N. M. Verdelis, Arch. eph. 1950-1951, 98ff). Six of the total of twelve were found in 
southern Italy (Petelia, Thurii) It is usual to call them “Orphic-Pythagorean” (cf. 
Nilsson, II 223ff; Ziegler, RE XVIII 1386ff). On the other hand, some have claimed that 
they are Pythagorean but not Orphic (H. M. R. Leopold, Mélanges d’Archéologie et 
d'histoire 39 [1921-1922] 170f; Wilamowitz, GIdH II 202f; Thomas 130ff; cf. Cumont, 
Symb. 371, n. I, 377, n. 6, 423, n. 5; Bidez, Eos 9.2). This seems less likely, however, since 
tlie oldest of all has been discovered in Thessaly. The central figures are Persephone and 
Dionysus (who was worshiped in Metapontum as Dionysus Eriphius: Thomas 140ff). 
Kubuleus, also present, makes one think of Eleusis (Thomas 138f; cf. 146ff). Nothing 
points unequivocally to Orpheus, but specifically Pythagorean elements cannot be: 
demonstrated, either. There is no direct mention of metempsychosis on the tablet from 
Vharsalus (or that from Petelia). Vague associations, like the occurrence of the cypress 
(ef. D.L. 8.10) and the choice between right and left (cf. above, ch. I 2, n. 49; on the 
"Y," the littera Pythagorae, see Burkert, Philologus 1961, 230) cannot suffice to show that 
Pythagoreanism is the source of the whole. We must also consider the very old silver 
tablet from Posidonia (IG XIV 665; cf. Giannelli 147f), with the inscription TAX OEO 
T«A»Z ITAIAOZ EMI (like DK 1B18.8: 8eamoivas 8’ bao kóXrrov &8vv xÜovías Baoıdeias). 
Behind this lies an essentially pre-Pythagorean mystery rite, in which Pythagoreans could 
ol course participate. 

#4 On relations between Metapontum and Messenia, see ch. II 3, n. 242. On relations 
with the Etruscans, Furtwängler, Gemmen III 202f, 254ff; Ferrero 120ff; van Essen 
(skeptical). J. Gage tries to show that Dodona was a center of religious influence for Italy 
(RHR 145 E1954] 137-167; 146 [1954] 18-50, 129-139; 147 [1955] 1-31). 

?! Apollo Lyceus and Apollo Carneus; cf. Giannelli 61f. 

1 ps. Arist. Mir. ausc. 107, 840a15; cf. Giannelli 162-167. 

?^ The coins of Croton have often been brought into connection with Pythagoreanism. 
CE Head, 99 (negative); Giannelli 152-153 (doubtful); Boyancé, Muses 238; Mary White, 
[HIS 74 (1954) 36-43; A. M. de Guadan, Numisma 34 (1958) 9-24. The most enthusiastic 
advocate of the Pythagorean interpretation is C. Seltman, who even supposed that 
Pythagoras, who was the son of a gem engraver (D.L. 8.2), designed these coins himself 
(Numismatic Chronicle 6.9 [1949] 1-21, Greek Coins |London, 1955?] 77f). This is refuted by 
the fact that the oldest coins of Magna Graecia were issued by Sybaris, not Croton; cf. 
De Vogel, Pythagoras 52-54. 
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a colony of Croton, showed on its coins Apollo xadaprıjs with a stag,” 
that in about 470 Metapontum issued Apollo coins?’—these facts 
doubtless have implications about the soil in which Pythagoras’ 
doctrine took root. His unique success had a quite individual kind of 
background, which combined the piety of chthonic mysteries with 
worship of Apollo the “purifier.” 

The traditions about the persons surrounding Pythagoras scarcely 
take us out of the realm of legend. The name of Theano is famous; she 
is usually called Pythagoras’ wife, but sometimes his daughter, or only 
his pupil;?? but Theano is also the name of the wife of the mythical 
king Metapontus!?? Bro(n)tinus, named in the book of Alcmaeon, is 
sometimes called father and sometimes husband of Theano;?? and both 
are placed sometimes in Croton and sometimes in Metapontum.?! 
Pythagoras’ son and successor is most often Telauges,?? but he also has 
other sons, daughters, and successors.?? Of the other “ Ancient Pythag- 
oreans" collected in the Fragmente der Vorsokratiker, Cercops is 
probably a figment of ancient philology, Petron perhaps an inven- 
tion," Paron a misinterpretation of Aristotle,® and Parmiscus is only 
attested in the cult legend of Delos.?? 


26 Oldfather, RE XI 81ff; K. Lange, Götter Griechenlands (Berlin, 1940) pl. I and n. 
117; E. Simon, Charites: Studien zur Altertumswissenschaft (Bonn, 1957) 41f; S. P. Noe. The 
Coinage of Caulonia (New York, 1958); L. Lacroix, Rev. Belge de numism. 105 (1959) 5-24. 

2? Below, ch. II 3, n. 150. 

28 Cf. von Fritz, RE V A 1379-1381; 8iefosjf rotvoua, Dicaearchus ap. Por. VP 19. 
Wife of Pythagoras: Hermesianax fr. 2, 85 D.; D.L. 8.42 — Schol. Pl. Rep. 600b; Suda 
s.v. Pythagoras; lam. VP 146, 265. Daughter of Pythagoras: Anon. Phot. 438b31. Pupil, 
wife of Brotinus: D.L. 8.42; Suda s.v. Theano; Iam. VP 267 p. 146.22. Those who ascribed 
complete celibacy to Pythagoras naturally could not make Theano either his wife or his 
daughter. 

29 RE V A 1379. On Metapontus, cf. Kroll, RE XV 1326. 

30 DK 17 (Brontinus); Alcmaeon fr. 1; father of Theano, D.L. 8.42; husband of Theano, 
ibid. Suda s.v. Theano, Iam. VP 267. 

91 Above, n. 17. 

32 Von Fritz, RE V A 194-196; Dittmar, Aischines 214ff; successor of Pythagoras: 
Anon. Phot. 438b30; son of Theano: Schol. Pl. Rep. 600b = Suda s.v. Pythagoras 
(Hesychius); D.L. 8.43; cf. Iam. VP 146, Euseb. Praep. evang. 10.14.14, Por. VP 4, etc. 

33 His son Mnesarchus: Anon. Phot. 438b29, Tam. VP 265, Schol. Pl Rep. 600b =: 
Suda s.v. Pythagoras, Euseb. Praep. evang. 10.14.14; his son Arimnestus: Duris FGrHist 
76F23 (Por. VP 3); his son Mamercus: Plut. Aem. Paul. 1; “Damon” Schol. Pl. Rep. 
6oob (a corruption of “Damo,” his daughter |D.L. 8.42 « letter of Lysis, Hercher, 
Epistologr. qr. p. 603, lam. VP 146]); other daughters: Aesara, Arignote, Myia: cf. Well- 
mann, RE s.v. Aisara, Arignote, Damo; von Fritz, RE s.v. Myia 2.—]am. VP 265: 
SidBoxos ... mpds mavrav dpodoyeira . . . yeyovévat "Apworatos. 

93 Ch, [IE 3, n. 60. 

DK 16; cf. Jacoby on FGrHist ss4Fs (Hippys of Rhegium; contra, Schmid 1 2, 
Foul); W. Vollgratf, Mnemosyne 4.2 [1940] otf; Burkert, Philologus 1950, 188f). 

Ch IE 4, n. 24. 

7 Ch. Wea, n. 101. 
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The tradition of the political activity of Pythagoras is consistently 
related to Croton, rather than to Metapontum. When it is reported 
that Pythagoras made a series of speeches before the boys, the young 
men, the women, and the magistrates, this may well reflect an 
archaic, club-like organization of society.3® But the reconstruction of 
the political events is difficult. 

Two events were basically important in determining the history of 
Croton during this period, its defeat by Locri at the Sagras River? 
and the victory over Sybaris which is dated 510 s.c. From that time 
on, according to the evidence of coins,!! Croton exercised some kind 
of hegemony in southern Italy. It clearly ended, suddenly, about 450 
s.c., shortly before the revival of Sybaris-Thurii. The Pythagoras 
tradition contains reports, with various small modifications, of a great 
catastrophe: the house of Milo, which was the meeting place of the 
Pythagoreans in Croton, was burnt down by their opponents, and 
only a few of those present escaped.*? Since one of the survivors, Lysis, 


»# Dicaearchus, fr. 33 (Por. VP 18), names magistrates, youths, boys, and women; the 
speeches are given in a different order (youths, magistrates, children, women) in Iambli- 
chus (VP 37-57, from Apollonius, after Timaeus: above, ch. II ı, nn. 12, 37). In an ex- 
planation by the Socratic philosopher Antisthenes of the word moAdrpomos in Od. 1.1 
(scholium on the line from the Homeric Questions of Porphyry), is found the sentence 
ore Kal IIvdayopas Aeyeroı mpós maias dgiwðeis moıjoaodaı Adyous SiaBeivas mrpós 
ubrods Aóyous maiÓwoUs, Kal mpòs yvvaixas yuvartiv dppodious, kai mpós dpxovras 
upxovtixous, kai mpds édnjBovs ebmßırovs. There is no cogent reason to strike this sentence 
of the Antisthenes material, as being an addition by Porphyry (with H. Schrader; L. 
Itadermacher, Artium scriptores, SBWien 227 [1951] 121f). Cf. also F. D. Caizzi, Antisthenis 
fragmenta (Milan, 1966) p. 107. Interest of some Socratic in Pythagoras may be reflected 
in Plut. De curios. 516c. But the content of Pythagoras’ teaching was unknown, according 
to Dicaearchus ap. Por. VP 19. The speeches given in extenso by Iamblichus (VP 37-57) 
are a later production (pace Rostagni, ScrMin I 3ff, De Vogel, Pythagoras 70-147; cf. 
Crymuasium 74 [1967] 459). 

w Cf. also Morrison, CQ 1956, 145ff. According to Timaeus FGrHist 566F131, Pythag- 
oras’ daughter was as virgin the leader of virgins, as matron the leader of the matrons of 
Croton. Cf. Commentary on Alcman 10 Page, fr. 1 iii. 

4 This event is usually dated ca. 530 B.C., but Kiechle (sof) would put it ca. 550, von 
Vritz (RE 183) ca. $20. 

*! Kahrstedt, Hermes 1918; von Fritz, Pol. 68ff; C. M. Kraay, “The Coinage of Sybaris 
after 510 B.C.” Num. Chron. 18 (1958) 13-37; De Vogel, Pythagoras 55-57. 

42 The principal source is Aristoxenus, fr. 18. According to Dicaearchus, who refers 
to oral tradition current in his own day, such uprisings took place “everywhere” (fr. 34), 
and Polybius (2.39) speaks of the burning of Pythagorean evvéópia, using the plural. 
Presumably Aristoxenus wanted to gloss over the extent of the anti-Pythagorean activities 
(von Fritz, Pol. 30). Cylon is named as the leader of the opposition; it is noteworthy that 
Aristotle names him as opponent of Pythagoras in his list of literary feuds (fr. 75 == D.L. 
2.46, 8.49; in the former passage the reading KiAcv. kai. 'Ováras is defended by Diels, 
DK 14.15, against Menage’s conjecture Kiev. Kporaniárgs; he refers to Tam. VP p. 
143.23 Deubner). 
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later became the teacher of Epaminondas in Thebes, this termination 
of Pythagorean dominance cannot have taken place before 450 B.c., 
and therefore certainly not during the lifetime of Pythagoras. It is 
tempting to interpret these cvents along with the numismatic evidence, 
to the effect that from about 510 to 450 B.c., under the leadership of a 
Pythagorean oligarchy, Croton experienced a period of prosperity 
and power, which then was broken up by internal strife. After this 
catastrophe, Tarentum became the center of Pythagoreanism. 

It is a question, however, what Pythagoras himself had to do with 
these events. After the defeat at the Sagras, according to Justin’s 
account, he succeeded in reforming the Crotoniates’ character to such 
a degree, by "daily praises of virtue," that the victory over Sybaris 
became possible. Then, according to Timaeus, directly after this 
victory, they fell into luxurious living (rpv$5j).4 According to a 
detailed account in Diodorus, Pythagoras, functioning as the embodied 
conscience of Croton, had a part in bringing about the war against 
Sybaris. A number of factors conspire, however, to make this account 
seem very suspicious: the quite different account of Herodotus, the 
inherent improbabilities, and, most of all, the structure of Diodorus’ 
exposition, which is very like the plot of a tragedy.** The destruction 
of Sybaris was the worst atrocity wrought by Greeks against a Greck 
city in that era; the attempt to make the unheard-of comprehensible 


43 Aristox. fr. 18 (Iam. VP 249f), D.L. 8.39, etc. (DK 46). Alcidamas, as reported in 
Arist. Rhet. 1398b18£, must refer to this (Ono dua of mpooraraı dıldoodoı éyévovro Kat 
eddaipovncev 1) möAıs; cf. Diod. 15.52). Frank, who spoke of "literary fiction,” has 
neglected to take account of the earliness of the evidence (294.1). Wuilleumier (564f) 
expresses doubts of the story's historicity. On Philolaus’ residence in Thebes, cf. Pl. 
Phd. 61e, on Simmias and Cebes, above, ch. I 4, n. 39. 

4 Justin 20.4.5ff, Timaeus FGrHist 566F44-45. According to Apollonius (Iam. VP 255) 
the revolt against the Pythagoreans resulted from conflict over conquered Sybarite 
territory. Dunbabin (360) points out that no Olympic victors from Croton are listed 
for the years 548-532. This can be combined with the report of Justin and so used for 
dating the battle at the Sagras (above, n. 40). But is it certain that Croton's recovery was 
due to Pythagoras? 

4 Diodorus 12.9.2ff. The source is neither Ephorus (Diels, hesitantly, DK 14.14) nor 
Timaeus (Lévy, Sources syf), but some later author (E. Schwartz, RE V 685f). Herodotus’ 
version (5.44f) is different. An illogical feature of Diodorus’ account is that the tyrant 
Telys of Sybaris (Herodotus calls him king) first banishes his opponents and then, after 
they have sought refuge at Croton, demands their return. What follows is modeled, 
down to details, on tragedies like Aeschylus’ Suppliants and Euripides! Heraclidae and 
Suppliants, "The exiles have taken refuge at the altars in the marketplace of Croton, 
emissaries of Telys demand their surrender and threaten war, the popular assembly is in 
doubt what to do until Pythagoras addresses them and reminds them of the obligation to 
protect suppliants, and the war and the famous victory follow. According to Andron 
(ch. 11 3 below), Pythagoras foretold to a friend the conquest of Sybaris, which makes him 
a scer, without active participation in. the events, as in. lam. PP 133,177 (Apollonius?) 
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was bound to give rise to legends, and the contrast of “Sybaritic” 
luxury with Pythagorcan sobriety was a strong stimulus to the 
creation of moralistic and edifying fiction. 

According to Aristotle and Aristoxenus, Pythagoras withdrew to 
Metapontum before the outbreak of trouble and died there; but 
according to Dicaearchus, Pythagoras himself was in Croton at the 
time of the revolt,” and in several accounts he is even said to have 
perished in the fire.*? Since the escape of Lysis cannot have occurred 
before 450 or so, the reports of Dicaearchus and the later writers cannot 
be accepted. Probably two anti-Pythagorean movements have been 
combined, one in Pythagoras’ lifetime and another about 450.5? It is 
clear, however, that there was no established tradition, no author 
scems to use documentary evidence;5° everything depends on oral 
tradition, in which "Pythagoras" quickly comes to mean "the 
Pythagoreans," in much the same way as the Ionians speak of Ion 
and the Dorians of Heracles. 

When Plato contrasts Pythagoras with the lawgivers as one who 
became, iia «oiv, a guide to the good life, he is not thinking of him 
as a political figure.? In some respects, Pythagoras is connected with 


4 Arist. fr. 191, Aristox. fr. 18; similarly Apollonius (Iam. VP 255), Philod. Rhet. II 
180 Sudhaus, Justin 20.4. Others accounted for Pythagoras’ absence from Croton by 
saying he had gone to Delos to care for, and bury, his old teacher Pherecydes (Satyrus 
ap. D.L. 8.40, Nicom. ap. Por. VP 55, lam. VP 252). This was contradicted as early as 
Dicaearchus (fr. 34 — Por. VP 56; to judge by the form of the citation, in indirect speech, 
the sentence in question belongs with the Dicaearchus quotation, and not, as Lévy thought, 
Sources 51, n. 4, to Porphyry). 

47 Frr. 34-35. Others expanded the story: his disciples made a bridge over the fire 
with their own bodies, so that the master might escape (Por. VP 57; Tzetzes Chil. 
ı 1.80ff). Hermippus’ version is unique: Pythagoras died in the war between Acragas and 
Syracuse, because he refused to escape by crossing a field of beans. (D.L. 8.40, Schol. Pl. 
Rep. 600b, Suda s.v. Pythagoras; at D.L. 8.93 this is combined with his flight from the 
fire. It is hardly possible to determine whether the similar story of Myllias and Timycha 
at the beanfield, recounted by Neanthes FGrHist 84F31 — Iam. VP 189ff, is primary, 
as Lévy thought, Lég. 68, or derivative.) 

48 D.L. 8.39, Schol. Pl. Rep. 6oob, Suda s.v. Pythagoras (Neanthes? cf. above, ch. II 1, 
n. 6), Hippol. Ref. 1.2.16, Plut. Stoic. rep. 1051c; cf. Arnob. 1.40, Mara bar Serapion 
(W. Cureton, Spicilegium Syriacum [London, 1855] p. 73£). 

^? Minar s3ff; with modifications Morrison, CQ 1956, 149. 

50 Dicaearchus (fr. 34) refers expressly to oral tradition. The so-called úropvýpara of 
the Crotoniates cited by Apollonius (Iam. VP 262) are suspect. Reference to such a source 
may point to Timaeus (cf. Morrison, CQ 1956, 149); but the whole thing may be a 
fabrication, for the “memoirs” are supposed to prove that the arbitration judgment by 
the representatives of Tarentum, Metapontum, and Caulonia, which was unfavorable to 
the Crotoniates, was purchased by bribery; cf. Delatte, Pol. 218; von Fritz (Pol. 6sf) 
thinks the “memoirs” “may have been contained in a local chronicle which might have 
been embellished by legends.” Cf. Lévy, Sources 115.9. 

` Rep. 600a. This is emphasized by Delatte, Pol, 17£; Frank, AJP 1943, 222, n. 7; 
R. Joly, Mém. Ac. R. de Belgique $1.3 (1958) 28. 
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Metapontum more closely than with Croton,?? while the political 
activity and the burning-episode belong to Croton.? Some modern 
scholars have gone so far in a skeptical direction as to assert that 
Pythagorean political activity in Croton is an invention—Aristoxenus 
and Dicaearchus, they suppose, projected upon the Pythagoreans 
their own ideal of the Bios wpakruós, and thus invented 
Pythagorean politics together with an appropriate historical back- 
ground.» 

There is, however, an often forgotten testimony of Theopompus, 
in the midst of a fragment of Posidonius about the tyrant Athenion 
of Athens.5® Athenion had been a member of the Peripatetic school, 
but at the first opportunity he cast aside the mask of philosophy and 
became a tyrant, thus illustrating “the Pythagorean doctrine regarding 
treachery, and the meaning of that philosophic system which the noble 
Pythagoras introduced, as recorded by Theopompus in the eighth book 
of his History of Philip, and by Hermippus the disciple of Callimachus.''5e 
Theopompus must have said that the secret, but genuine, goal of the 
philosophy introduced by “the excellent Pythagoras" (6 raos 
IIvdayöpas) was tyranny. 

There are other traces of an anti-Pythagorean tradition, representing 
Pythagoras and his pupils to be tyrants. Appian writes, in a context 
very similar to that of Posidonius, "also in Italy, some of the Pythag- 
oreans, and in other parts of the Grecian world some of those known 
as the Seven Wise Men, who undertook to manage public affairs, 
governed more cruelly, and made themselves greater tyrants than 
ordinary despots.””5” Diogenes Laertius names a IJudayopas Kporwvidrns, 
Trupavvırds ävßpwrros, who is said to have been a contemporary of the 
philosopher—a desperate attempt to get rid of the tradition of Pythag- 


52 Pythagoras is once called a Metapontine (Lycus [?] ap. Por. VP 5; cf. below, ch. Il 5, 
n. 66), but never a Crotoniate. He died in Metapontum (above, n. 18). Theano, too, 
belongs to Metapontum (above, nn. 28-29). 

53 Considering the novelistic quality of his whole account, there is no significance in 
Plutarch’s localization of the burning-episode in Metapontum (De gen. $832). 

m Cf. ch. Ih 1, nn. 43, 44, $8. The skepticism was expressed most extremely by Frank, 
AJP 1943, 222f. : 

M Theopompus FGrHist 115F73, cited in Posidonius. FGrHist 87636. Ath. 5.213f, 
given here in Gulick's Loeb tr. Cf Delatte, Mie 251. Hermippus, who is intermediary 
source between Theopompus and Posidonius, wrote fiot rv dad pidogopias eis ruparvibas 
Kal Buvaarelas neeoryrörer (Acad. Ind. col. t1, p. 29 Mekler). 

M On the history, see U. von. Wilamowitz-Moellendorff, " Athenion und Aristion," 
SbBlu 1923, 39 50. 

91 Mithe. 28, in Whites Loeb tr. He is speaking of the tyranny of the Epicurean 
Aristion, who came to power shortly after. Athenion. The source may well, again, be 
Hermippus. 
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oras as tyrant;?? and elsewhere the revolt against the Pythagoreans is 
represented as a blow for freedom from tyranny.5? 

The existence of this tradition as early as the fourth century helps us 
understand why it was so important to Aristoxenus to show Pythag- 
oras as an opponent of Polycrates and an émigré in search of freedom, 
and to emphasize the readiness of the Greeks of southern Italy to 
accept Pythagorean dominance or leadership.5? 

‘Theopompus’ interpretation is as tendentious as that of Aristoxenus.9! 
But, if the Pythagorean dominance in Croton can be seen in two such 
different lights in the fourth century, as a model of free government 
under aristocratic guidance or as a detestable tyranny, the underlying 
reality cannot be an invention of Aristoxenus and Dicaearchus, nor 
one by Theopompus, but only a tradition that could be interpreted in 
more than one way. We must believe Dicaearchus' testimony that the 
memory of Pythagorean rule and of revolt against it was still alive in 
Magna Graecia in his day. Plato, too, alludes to the Pythagoreans’ 
connection of politics and philosophy (above, ch. I 4). 

‘There is no inconsistency between this and the religious and ritual 
side of Pythagoreanism. In fact, cult society and political club are in 
origin virtually identical. Every organized group expresses itself in 
terms of a common worship, and every cult society is active politically 
as a Eraupia.®? Pythagoreanism fits into this picture and can be seen to 
have firm rootage in the social and political conditions of the time. 


^" ].L. 8.46; cf. Delatte, Vie 251. For similar concern about Pythagoras’ "image," 
and che assertion that he authorized athletes to eat meat, cf. below, ch. II 4, n. 111. 

™ 1).L. 8.39, Tert. Apol. 46.13, Arnob. 1.40; cf. Delatte, Vie 251, Pol. 16. Apollonius, 
too, hints at this theme (Iam. VP 257ff). 

#0 Free choice as the basis of Pythagorean rule: Iam. VP 249 = Aristox. fr. 18. Von Fritz 
(Pol. 18fF), discussing Aristoxenus’ bias, suggests that the whole passage from Nicomachus 
(Por. VP 21£— Iam. VP 33f) in which Pythagoras is represented as converting 
various tyrants and freeing many cities was drawn from Aristoxenus; and in this he is 
lollowed by Wehrli (ad Aristox. fr. 17). But considering the manner of citation, this 
wens uncertain: the sentence for which Aristoxenus is specifically cited, about Lucanians, 
Peacetians, Messapians, and Romans as pupils of Pythagoras, is missing in the parallel 
passage, lam. VP 33f but stands by itself at D.L. 8.14 and Iam. VP 241. It is, then, an 
isolated. citation, of interest to later generations because of the mention of the Romans; 
note also that it breaks the continuity at Por. VP 21f. It is hard to attribute to Aristoxenus 
the anachronism of including Tauromenium (above, ch. H 1, n. 37; Frank makes much 
ot this, AJP 1943, 220). 

"THis thrust at Pythagoras may be intended as a covert blow at the Academy, against 
which "Theopompus wrote a pamphlet (xarà 77s HAÀárovos diarpıßns, Ath. 11.508c-d), 
and against which the reproach was so often directed, that Plato’s pupils became tyrants 
f Ath. loc. cit., from Herodicus). 

“Thus in Athens the desecration of the Herms and the profanation of the mysteries 
constituted a political act, as the “ Bacchanalia” were regarded in Rome as a coniuratio 
(Livy 39.8.1, 14.3). Plato's Academy was a cult organization (on this, Boyancé, Muses 
24910), and Dion's partisans were united, among other things, by initiation into the mys- 
teries (Pl. Ep. 7.3336, Plut, Dion $6). 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


In some reports the name of Pythagoras has an almost mythic 
function: a belief, a political act, or a mishap experienced by Pythag- 
oreans is described by an assertion that Pythagoras taught, did, or 
suffered this or that. But we must resist the temptation to interpret 
Pythagoras as a mythical figure—the “speaker from Pytho” as an 
incarnation of the Hyperborean Apollo,® his fiery death as deifica- 
tion, and the like. Even what is legendary has its relation to specific 
historical events. There is no doubt of the historical reality of the 
Pythagorean society and its political activity in Croton; but the 
Master himself can be discerned, primarily, not by the clear light of 
history but in the misty twilight between religious veneration and the 
distorting light of hostile polemic. Pythagoras and the Pythagoras 
legend cannot be separated. 


3. METEMPSYCHOSIS AND “SHAMANISM” 


That Pythagoras taught the doctrine of metempsychosis is generally 
regarded, and rightly, as the one most certain fact in the history of 
early Pythagoreanism. For it is alluded to in the most ancient piece of 
evidence about Pythagoras, the well-known lines of Xenophanes,} 


P4 + 
Kat more pw arubeitlouevov okúñakos mrapuvra 
3 > ^ 4 58 , 6 » " 
daciv emoıkripaı kai Tode paola eros 
^ + 2 7 3 x 
vaca. umde paml’, eet 7) BiAov avépos éariv 
2 >», 
uy, THY éyvow $Uey£apérgs aiw. 
63 This interpretation appears as early as Aristippus the younger (D.L. 8.21 = Giannan- 


toni A162): örı rij» dàńberav Yyopevev ody Frrov tod IIvdiov. Apollonius has it somewhat 
differently, in the context of the birth legends (lam. VP 7: örı... óró roô IIvdiou 


nponyopeußn). Pythagoras “sounds like a nom de guerre," says Nilsson (A History of 


Greek Religion [Oxford, 1925, 1950?] 202). But there are many personal names of similar 
form (Athenagoras, Diagoras, Hermagoras), and the name Pythagoras itself is not rare 
(c£. the RE articles). 

64 Cf. Heracles on Octa, whom Pereginus Proteus imitated in A.D. 167, as Timanthes 
of Cleonae had done (Paus. 6.8.4). Levy, Leg. 71.1, refers to Croesus, who was transported 
from the pyre, according to the legend, to the land of the Hyperboreans, R. Eisler 
(Orpheus the Fisher |London, 1921] 1 1f) rashly equates Pythagoras with Apollo, and Apollo 
in turn with the sun-god, who makes his way to the west and is there burnt in his house . . . 

! pK 21B7 DL. 8.36 (A. P. 7.120; Suda s.vv. Xenophanes, arugeAi£ar). Whether 
Pythagoras is the person referred to was questioned by O. Kern, AGP 1 (1888) 499, by 
Rathmann, 37f, and by Maddalena, 335. Maddalena adds that, even if Xenophanes did 
mean Pythagoras, the doctrine in question was not metempsychosis but only the equality 
of the human and the animal soul; bat this overlooks the explicit formulation ġiàov 
dvépos poy fare. The passage is regarded as the best piece ofevidence about Pythagoras by 
Zeller (L 587), Wilamowitz (GHEE W 190), Kranz (Hermes 1934, 2260, DK 1 490.38ff), 
Mondolfo (in ZM 31419), Thomas (71£), Long (17), Dodds (Irr. 143 n. $8), and others.— 


3. Metempsychosis and “ Shamanism" 


Diogenes Laertius says these lines refer to Pythagoras. In the frag- 
ment itself there is no name mentioned, but Diogenes explicitly cites 
the beginning of the poem, so that at least his source, where Xeno- 
planes is cited for evidence on Pythagoras, was based on the complete 
text. The first words (“And once ...") show that other, similar 
anecdotes had preceded this one; thus the subject was a well-known 
person, and not some anonymous “Orphic.” It is worth noting that 
Xenophanes also attacked Epimenides;? not only the Homeric religion 
was subject to his criticism, but non-Homeric religious manifestations 
such as doctrines about the soul and about ritual purification. 

An allusion of Aristotle is equally explicit. He complains of his pre- 
decessors that in their theories about the soul they paid far too little 
attention to the necessary presuppositions about the body: " They try 
to say what kind of thing the soul is, but do not go on to specify about 
the body which is to receive the soul, as though it were possible, as 
in the tales of the Pythagoreans, for just any soul to clothe itself in just 
any body." In his critique of various philosophers, he introduces this 
ironical comparison with the Pythagoreans’ "myths "'4 as though they 
were something well known. What he cares about here is not distinc- 
tions among individuals, but among species. The soul “clothes itself” 
(a common expression in the doctrine of metempsychosis)* in any 
kind of body, human or animal; and this failure to distinguish between 
human and animal gives rise to the same scandalized tone that we hear 
in Xenophanes. Theophrastus, on the other hand, in arguing against 
sacrificing animals, tries to bring animals and human beings closer 
together. The former, too, have souls, quite like those of human 


Apollonius of Tyana imitated his Master, recognizing in a lion a later incarnation of 
King Amasis (Philostr. VA 5.42; see Lévy, Sources 2 n. 7, 134). 

"DI. 9.18 (DK 21A1), 1.111 (DK 21B20). 

* Aiist. De an. 407620 (DK $8B39) and 414a22. Doubts that the passage refers to metem- 
psychosis were expressed by . .athmann 18f, and Maddalena 338ff. The latter claims that 
metempsychosis implies a juc zment of the dead, so that it is not the entrance of “just 
miy" soul into “just any" body; but what Aristotle is talking about is the character of 
vinis in general, and not of those of individuals. Maddalena suggests that he is thinking 
ot the dust particles in the air (€vepara), alluded to at De an. 404218, though this doctrine 
n rather compatible than otherwise with metempsychosis. Cherniss (Pres. 325 n. 130) 
haves the matter undecided. Sce also Nilsson, Op. II 663, and Theiler, Arist. 98, and the 
Myllias anecdote, Arist. fr. 191. 

! ufo is used by Aristotle in a sense very similar to the modern one. Cf. 1074238. 

"Kranz, DK | 504.7; etaöverdar Hdt. 2.123; similarly D.L. 8.77, Por. Abst. 1.1, Max. 
Iyı 10.2, Diod, 5.28.6. Democritus can also speak of atoms as év8vópeva eis rods mépous 
(A103); cf. Hippoc. Pict, 1.25; bur the ancient commentators have no hesitation about the 
ference of the present passage to 1actempsychosis. Philop. De an. 140.3tf cites Empedocles 
Ir. 117 in explanation of it; ef Olympiod. In Phd. A X 1, p. $6.171f Norvin. 


IL. PYTHAGORAS IN THE EARLIEST TRADITION 


beings, or perhaps even identical with them, “as Pythagoras taught.’ 

Porphyry gives a description, taken from Dicaearchus, of the arrival 
of Pythagoras in Croton: Pythagoras had great success, and was 
invited to give lectures before the civic leaders, the young men, the 
boys, and the women. 


As a result of these events, a grcat reputation grew up about him, 
and he won many disciples from the city itself; not only men but 
women too . . . [including Theano], as well as many from the non- 
Greek territory nearby, kings and nobles. Now the content of his 
teaching to his associates no one can describe realiably, for the 
secrecy [ow] they maintained was quite exceptional. But the 
doctrines that became best known to the public were, first, that the 
soul is immortal, then that it migrates into other species of animals, 
in addition that at certain intervals what has once happened happens 
again, so that nothing is really new, and finally that we ought to 
regard all living things as akin. Pythagoras is said to have been the 
first to introduce these opinions into Greece. 


Whether all this is from Dicaearchus is controversial and cannot be 
definitely decided by philological means.’ It is in Porphyry’s manner, 
however, to quote long passages; and his second citation from Dicaear- 
chus is an extensive section, as can luckily be proven from the parallels.® 
The skeptical tone of the expression is noteworthy; no one, he says, 
knows for sure. This cannot come from Porphyry, who cites, from 
different sources, details about the mathematical knowledge and pro- 
cedures of Pythagoras;? nor from a source like the "handbook" used 


6 Por. Abst. 3.26: el dalvorro xara IHvÜayópav kai Tijv puxi tiv auryv eiAnxora (TA 
La), from the concluding sentence of the argument attributed at 3.25 to Theophrastus. 
The sentence is hardly an addition by Porphyry, who expressly denied the extension of 
metempsychosis to animals (De regressu an. fr. 11 Bidez). 

? Por. VP 19; section 18 is given as fr. 33 by Wehrli. The transition from indirect 
to direct discourse, which may seem suspicious, has already taken place in 18. Section 
I9 was attributed to Dicacarchus by Rohde, Q 126, Jäger 40, Burnet, EGP 92, Rostagni, 
ScrMin I 42 n.1, Lévy, Sources so, Mondolfo in ZM 363f. The attribution was contested 
by Rathmann 3f, on the ground that the report is incompatible with Dicacarchus' 
partisanship for the vita activa (though we know at least, from fr. 36, that Dicacarchus did 
treat of Pythagoras’ metempsychosis doctrine). Maddalena (76 n. 21) suggests that the 
uncertainty expressed does not comport with the public instruction reported in section 
18 (but this is intended as ironical), and also that Aristotle had some exact knowledge of 
Pythagorean doctrines (but not, we may reply, doctrines of Pythagoras himself). Wehrli, 
following Rathmann, omits section 19. 

8 Por, VP s6 57. fr. 34 Wa the conclusion — DL. 840. fr. 35 W. 

9 Por. VP of, citing the Memoirs, In the next sentence Eudoxus is cited (fr. 36 Gisinger, 
325 Lasserre); Gisinger is wrong in assigning the whole passage, including the citation of 
the Memoirs, to Eudoxus. 


3. Metempsychosis and “ Shamanism” 


by Diogenes Laertius, which knows of writings by Pythagoras.!? In 
fact, such an expression is scarcely conceivable after the image of 
l'ythagoras that originated with Speusippus, Xenocrates, and Herac- 
lides had become canonical. This points, then, to the antiquity of the 
source, and specifically to Aristotle's pupil Dicaearchus, who was so 
skeptical about the Platonic-Pythagorean doctrine of the soul. One 
ol the doctrines designated here as “best known to the public,” that 
ut the cyclic recurrence of all things, is attested as Pythagorean by 
Dicacarchus’ colleague, Eudemus.!? 

lon of Chios had already named Pythagoras as the one who knew all 
about the soul, in an epigram which, according to Diogenes Laertius, 
refers to Pherecydes of Syros:?? 


^ e ta 2 t " IQA x og a 
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Likewise, the tradition of the Greeks that lived on the Black Sea and 
the Hellespont, as reported by Herodotus connects the T'eraı 
Muvarilovres with Pythagoras. In neither of these cases is anything 
wid. about metempsychosis, but Pythagoras is obviously the best- 
known name in the realm of immortality and the afterlife. 

It is no less important to recognize, however, that the later tradition 
liequently attempts to ignore or interpret away the doctrine. There 
in not a word about metempsychosis in Aëtius; and, what is more, he 
projects the Platonic doctrine of the soul onto Pythagoras. The 


" pL, BROF «= Schol. Pl. Rep. 600b = Suda s.v. Pythagoras. 

UCE ch. H 1, n. 48. A similar agnostic expression in Por. VP $ is probably also old: 
"M. you happen not to know the country or the city whose citizen this man was, do not 
be concerned; for some say he was from Samos, some from Phlius, some from Metapon- 
tuns" The name of the author of this is, however, uncertain: MSS Aedxos (AvKos? 
nat). See below, ch. II 5, n. 66. 

"puo 88 W(. DK 58B34 = Simpl. Phys. 732.26); cf. fr. 89 W. (D.L. 1.9). 

"DR 30614 fr. 30 Blumenthal =: fr. 5 Diehl (D.L. 1.120). Rathmann disputes the 
mlerence to Pherecydes (44f), but this cannot be checked. He says the last verse is an 
Intrtpolation, because the wev of line 1 has no corresponding 8é; but for a fragment this 
bind of argument is inconclusive. Maddalena (348f) emphasizes that metempsychosis is 
not esplicitly mentioned.--In line 3 the manuscript reading is elwep IIvdayopys érépas 
dedi mepi márrow; the obviously correct emendation is that of Sandbach, Proc. of the 
tambe. Philol, Soc. 185 n.s. s (195841959) 36. The wording of line 4 is awkward. For the 
ubpect matter Kranz (Hermes 1934, 2270) compares Heraclitus fr. 129 (followed by 
Mondolto in ZM, 3178, and Sandbach, loc. cit.). A similar expression about Pythagoras 
i found at Ov, Trist; 3.3.02. 

“gs 96; below, n. 203. 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


Memoirs have no place for palingenesis; souls that are pure rise to the 
"highest," and the impure are given over to the Erinyes.? A Stoic 
source in Sextus! gives as the reason for Pythagorean vegetarianism 
the basic relationship of all living beings, from the gods down to 
animals without reason, by virtue of the mveöua rò dia mavrós Tod 
xéopou 8vjkov. Xenocrates had adduced the relationship of man and 
beast as a reason not to eat meat, and Theophrastus expressed a similar 
idea." As against Empedocles’ eloquent advocacy of vegetarianism, 
with the gruesome picture of a father killing his own son (B136-137), 
these later philosophers have sublimated metempsychosis into a 
generalized, philosophical doctrine of soul? Xenocrates, to be sure, 
developed a theory of daimones, but did not assume metempsychosis;1? 
and, whereas the main line of the tradition makes Pythagoras a 
reincarnation of Euphorbus, Xenocrates makes him the son of Apollo.?° 
Once more the same conclusion: insofar as the later tradition contra- 
dicts the most ancient evidence, it agrees with the thought of the 
Platonists, and especially Xenocrates; he reinterpreted the Pythagorean 
tradition to make it conform to his way of thinking. The fact that in 
this case the later tradition is not unanimous in discarding metempsy- 
chosis, along with Xenocrates, is not due to a continuous Pythagorean 
tradition, but to the tremendous influence of the Platonic myths and 
the dissenting views of other members of the Academy and Peripatos, 
especially Heraclides Ponticus.?! 


15 31; see above, ch. I 3. In the Memoirs, as in Aëtius, only the highest part of the soul 
is immortal. The neo-Pythagorean Alexander of Abonuteichus rejected metempsychosis 
in somewhat similar terms: the “soul” develops and then perishes, but the important 
thing is the "spirit" ($pjv) which emanates from the mind of “Zeus.” (Lucian Alex. 
40; in the background is Pl. Tim. 30b; cf. Plut. De fac. 944e.) 

16 Sext. Emp. Math. 9.127f; on this pneuma theory which was attributed to Pythagoras 
see Cic. Nat. d. 1.27. 

17 Fr, 98 H. = Por. Abst. 4.22. Xenocrates also speaks of the danger of "assimilation" 
to the souls of irrational creatures through the eating of meat (fr. 100 H. — Clem. Al. 
Strom. 7.32.9; here Polemo is named as well as Xenocrates). For Theophrastus, see above, 
n. 6. 

18 Sext, Emp. Math. 9.127, 129 cites these same lines of Empedocles, but docs not 
mention metempsychosis. 

1? On the theory of daimenes, see Heinze 78ff; for the rejection of metempsychosis, 
147. 

20 Fr, 22 H. - lam. VP 7 (cf. Por. VP 2). Eudoxus and Epimenides are also cited for 
this view; cf. the statement of Speusippus about the birth of Plato, fr. 27 L.: D.L. 3.2. 
Cf. below, n. 143. 

21 Clearchus, like Heraclides, championed the immmortality of the soul and its indepen- 
dence of the body (Wehrli p. 47). In fr. 38( Ath. 4.157c, DK 441314) he represents the 
Pythagorean Euxitheus doubtless a fictitious person as speaking about the imprison- 
ment of the soul in the body and the prohibition of suicide (cf. Pl. Phd. 61e). 


3. Metempsychosis and “ Shamanism” 


‘The doctrine of metempsychosis is set forth, with some detail, in 
works of Pindar,? Empedocles,? Herodotus (2.123), and Plato.?* The 
question how much of this can be accepted as testimony on Pythag- 
utcanism depends on one's judgment of the complicated and much 
discussed. phenomenon of ‘‘Orphism.” Scholars conceptions of 
l'ythagoreanism and of Orphism are inevitably as interdependent as 
the pans of a balance. A “ minimalist” attitude to the Orphic tradition 
tapidly raises the importance of Pythagoreanism,? while hyper- 
«iiticism toward Pythagoreanism peoples Greece with Orpheotelestae.2 
‘There is no such thing as a communis opinio on Orphism, especially since 
the sensational discovery of the papyrus of Derveni? has shaken many 
established views.28 

A few details, however, are likely to survive examination. There 
were "Opdiká, purported poems of Orpheus, perhaps circulating in 
ditlering versions, and including at least a theogony and cosmogony, 
ul the sort for which the papyrus of Derveni provides a philosophical 
commentary.2? There were 'OpéeoreAeorat? who with reference to 
these writings gave private initiations to mysteries, in which the 
punishments in store for the uninitiated in the next world were vividly 
depicted. For the initiates there was the Bios ’Opdurds, an ascetic life 
featuring specific abstinences, and especially vegetarianism.” 


# (l. 2.56ff, fr. 133 Schr. (= 127 Bowra). Cf. Long 29ff, Nilsson I 692f, E. Thummer, 
Die Religiosität Pindars (Innsbruck, 1957) 121-130. 

9! Kutharmoi, passim. Cf. Long 45ff. 

“Phd. 81b, Menex. 81a, Rep. 614ff, Phdr. 248d, Gorg. 525c (with Dodds's note). Cf. 
I heanas passim, Long 63ff, von Fritz, Phronesis 1957; also R. S. Bluck, “The Phaedrus 
and. Reincarnation,” AJP 79 (1958) 156-164, "Plato, Pindar, and Metempsychosis," 
d qos. 414. 

* Wilamowitz (GldH II 182ff) is followed in this trend especially by Thomas, Linforth, 


aml Long. As a result, not only metempsychosis, but even the Gold Tablets (ch. II 2, 
n o1) tun Pythagorean. 
"we esp. Rathmann. 


“A part of it is published by S. G. Kapsomenos, Arch. delt. 19 (1964) 17-25. Cf. 
Ro Mekelbach, Zeitschr. f. Papyrologie u. Epigraphik 1 (1967) 17-32; W. Burkert, 
b A 0908, 93-114. 


“Lie most critical study of the Orphic tradition is Linforth’s, followed by L. Moulinier, 
thphée et l'Orphisme à l'époque classique (Paris, 1955). The most favorable treatment of the 
tuple tradition, since Kern, is that of Ziegler, RE XVIII 1321ff. A middle position is 


sight by Guthrie, Orpheus; Nilsson, Op. II 628ff; Dodds, Irr. 147ff. For bibliography, 
ae Nilsson, Op. HH 628, GrR 1678ff. 

“ phie writings are mentioned in Eur. Alc. 967, Hipp. 954, Pl. Rep. 364e (BiBAwy 
RE paddy napéyovrat Movaatou xal ‘Opddws), Arist. De an. 410b28 (ev rots "Opdixois 
faon nadonpevors); cf. Gen. an. 734419, and fr. 7. Sce Nilsson, Op. II 630ff. 

“The word is found in Theophr. Char. 16.01, Plut. Lac. apophth. 224c. For the facts, 
sec PL Rep. 305a (p) Odoavras 86 bead mepipdva). 

"I 'Opdikot Bior, Pl. Leg. 7820; diuxos Bopa Eur. Hipp. 952. 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


Metempsychosis is not attested directly for Orphism in any ancient 
source??—only the preexistence of the soul. It is undergoing punish- 
ment in its confinement to the body, which is both a prison and a 
protection? Souls are borne by the wind into the body;* it is an 
almost unavoidable supplement to suppose that other living creatures, 
at their death, have “breathed out" these same souls. According to 
Plato, priests of the mysteries teach reincarnation:® "priests and 
priestesses who have paid careful attention to being able to explain 
their ministry" (Meno 812). 

Herodotus ascribed to the Egyptians a fully developed theory of 
metempsychosis; and, since the Egyptians never had such a doctrine, 
it is clear that Greek ideas are being projected onto the foreigners. His 
manner of introducing the doctrine suggests south Italy.?” Herodotus 
makes the ominous addition: “ There have been some Greeks, both 
earlier and later, who have subscribed to this doctrine, giving it out 
as their own. Though I know their names, I am not putting them 
down." All possible combinations have been tried in the attempt to 
decide what Herodotus is concealing, but with no certain result.?® 


82 Wilamowitz, GIdH II 194: “eine orphische Seelenlehre soll erst einer nachweisen.” 
That Orphism taught metempsychosis is contested by Krüger, Orph. 37f, Thomas ssf, 
Long 89ff. On the other side of the argument are Rohde, Psyche II 121ff (Eng. ed. 341ff), 
Nilsson, Op. II 663ff, GrR I 6gıff, Dodds, Irr. 149 with n. 94. 

33 Plato Crat. 400 b-c; also Phd. 62b, Xenocrates fr. 20. Neither the Attic dpovpa nor 
aepiBodos can have occurred in a hexameter poem. 

34 Arist. De an. 410b27; cf. Kern, Orph. frag. 223. 

35 Leg. 870d-e; cf. Wilamowitz, Platon I 249. Perhaps we may add the verse of Rhada- 
manthys, Arist. EN 1132b27. 

36 Cf. H. Bonnet, in Reallexikon der ägyptischen Religionsgeschichte (Berlin, 1952) 76f. 
'This is regarded as a closed question; Kees, for example, does not even mention it. 

37 2.123: “ The Egyptians say that Demeter and Dionysus are the rulers of the under- 
world. And also, they were the first to proclaim the following doctrine . . ." Herodotus 
adds the doctrine of metempsychosis, because the preceding context reminded him of 
Greek ideas. Demeter and Dionysus in close connection point to southern Italy; it is 
from there that the triad of Ceres, Liber, and Libera was introduced to Rome in 493 B.C. 

38 Available for choice are the Orphics, Pythagoras, and Empedocles. (Pherecydes is 
hardly eligible; cf. Long 13f.) The possible combinations are (1) Orphics and Pythagoras 
(Zeller, SBBin 1889, 993; Nilsson, I 701; Morrison, CQ 1956, 137; and others), (2) the 
Orphics and Empedocles (Rathmann 48ff; though he does not exclude the first possibility), 
(3) Pythagoras and Empedocles (Long 22, Timpanaro Cardini 21f). Maddalena (346f) 
concludes that Pythagoras is not intended, from the fact chat Herodotus does name him 
at 4.95. It has been thought that it was Empedocles whom Herodotus did not wish to 
name, for the reason that he was still alive (Stein in his note on the passage; Burnet, 
EGP 88 n. 5). Herodotus is reticent in the realm of cultic dmóppygra (c.g. 2.61, 2.47, 2.170f), 
but also as to what he considers inferior (4.43, 1.51; thus Long, 23 n. 60, thinks Ilerodotus 
does not wish to mention a plagiarist; Morrison, CQ 1950, 137, suspects he is thinking 
of Eleusis). If one adopts the longer version at 2.81, Orphisim "is" Pythagorean for Hero- 
dotus, so that Pythagoras and Empedocles must be intended; and the echo of a theory of 
the elements (a journey through creatures of land, water, and air) does remind one of 
Empedocles fr, 115, even though there are details that do not match exactly (no mention 
of fire; 3,000 instead of 30,000 years 300 years Kern, Orph. frag. 231). 


3. Metempsychosis and “ Shamanism” 


In another passage Herodotus mentions Pythagorean and Orphic 
teaching in the same breath, and compares it with Egyptian,?? but the 
decisive sentence is transmitted in two versions, and it is matter for 
vigorous controversy whether one branch shows interpolation or the 
uther abbreviation. The Egyptians may not enter any sanctuary in 
woolen clothing, nor bury their dead in woolen shrouds, he says. 
Then the Florentine branch continues, óuodoyéovoi 86 Tadra Toici 
"Opnfurcotae kaAeopévown koi IIvdayopeiowoı, but the Roman branch has 
djioAoyéec 86 radra rota. "Opducota. kaAcouévow Kal Barxıroior, cotor 
M. ‚llyurriowı kai IIvBayopeioıoı. One cannot, on principle, prefer one 
ol the manuscript families? It should be clear, though, that a con- 
tamination of the two versions, as found in the textus receptus, is 
unacceptable. 

‘The short version is, naturally, smoother, but the more compli- 
cated thought of the longer version also makes sense: “these [customs] 
agree with those [Greek customs] that are called ‘Orphic’ and 
'! Bacchic,! but are in reality Egyptian and Pythagorean.” In this version 
rutira is the subject, and the datives are therefore to be taken as neuter; 
whereas in the other case masculine datives correspond to the personal 
subject (the Egyptians).? This comparison favors the longer version, 
fin the ancient testimonia speak of 'Opdud, not "Opóucot.** The follow- 
ing, words, too, roUr«v ràv dpyiwv, would come more naturally after 
a preceding nceuter;? in addition, the use of ópoAoyéew seems more 


* 541, Wilamowitz believes in interpolation (GIdH II 189 n. 1 = 187? n. 1), as do 
Hartmann s2ff and PRW 54 (1934) 1178ff, Linforth 38ff, Long 24f, Timpanaro Cardini 
$4 The longer text is defended by Krüger, Orph. 13£, Boyancé, Muses 94.1, Dodds, Irr. 
iAy n Bo. Guthrie (Orpheus 16, 272 n. 4) accepts the contaminated textus receptus with- 
nit question. 

CL Schmid I 2.672 and Jacoby, RE Supp. II sısff. According to the evidence of the 
parvis the twofold tradition docs not go back to ancient times (A. H. Paap, De Herodoti 
ndupiis in papyris et membranis Aegyptiis servatis [Leiden, 1948] 9sff), and in Byzantine 
Hines there was no longer any reason for interpolation. There is no way to tell whether, 
in lis brief. reference to the passage (Apol. 56), Apuleius was using the shorter text (as 
Vindoitli 47) or was himself abridging. 

* That is, the longer version but with the verb duodoyéovar. After Zeller SBBIn 1889, 
wag, and. Burnet, EGP 88 n. 4, had separated the words xai ITudayopeiocı by a comma, 
ferand modified to al. €rotovo. HvUayopeiow: (Coll. Budé, 1936). Maddalena, 236f, 
valtuly omits as interpolated everything after "Opéuxoiot. 

"More reasonable and intelligible,” says Linforth (45); but this is merely the result 
ud ds brevity. 

9 Eantoith: would like to deny this (43); but sce 2.80: ovudépovrac ... Alydmrioe. . 

dasehuiporiovai, "EAijrov. obdapota, ‘The expression xaAeóperor , , , eóvres de is not 
vhewhere directly attested, but éóvres |. kaÀedpevoc dd is not infrequent (2.178, 3.99). 

" Wilauowitz GIdH IU 199. 

t Dodds, [rr 109 n. 80; Rathmann, PAI s4 (1934) 1183, artificially separates zoUra» 
rar dpylv: "the rituals of these.” 
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natural in the longer text. On the other hand, it is hard to reach a 
definite conclusion as to the extent to which the variants öuoAoyeeı and 
ópoAoyéove. fit in better with the assumption of interpolation or 
omission. 

In any case Herodotus states that there is a connection between 
Orphism and Pythagoreanism in the realm of ritual. In addition, the 
longer text contributes not only an indication that Orphism is con- 
nected with Dionysus, but a theory about its origin, namely that it 
comes from Pythagoras, who got his teachings from Egypt. There is 
of course a relation between this and the presentation of the doctrine 
of metempsychosis, and probably also other features such as the state- 
ment that the Egyptian priests abhor beans, which has not been 
confirmed by Egyptian evidence.*? Thus Greeks in Egypt connected 
beliefs about the afterlife and religious customs with the name of 
Pythagoras in the same way as Greeks living in the area about the 
Hellespont and the Black Sea did with the beliefs of the Getae about 
immortality (Hdt. 4.95). The difference is that in the latter case the 
Greeks’ feeling of superiority to the barbarians led them to make 
Zalmoxis the pupil of Pythagoras, while in Egypt their awe of the 
ancient foreign culture produced an opposite result, and Pythagoras 
became the pupil of the Egyptians. 

In general, modern scholars have seen Orphism as the older and 
more comprehensive movement and considered Pythagoras to have 
been influenced by it,*? but the reverse theory is not only in the longer 


46 Cf. Plut. De Is. et Os. 364f: ópoAoyet 86 kai ra Tvravikà kai Nuxréda rois Aeyopévows 

. and Plut. Caes. 9 (on the Bona Dea festival) ai yuvaixes moAa rois ’Opdixots 
óp.oAoyobvra Spav Adyovraı. Rathmann, PhW 54 (1934) 1182f, emphasizes that ógoAoyéew 
is elsewhere used by Herodotus only of persons; but in the sense “agree” = “resemble,” 
the accusative of specification raéra would be odd, too. The verb is construed with oùôév 
and xará at 1.142, 2.18, 6.54. 

47 Linforth argues acutely (46) that an interpolator would also have had to alter óuoAoyéovo: 
to ópoAoyéa (a point missed by all those who accept the textus receptus), whereas an 
abridgment would not have needed to alter óuoAoyée: to duodoyéovar, so that the dis- 
crepancy has been caused by interpolation. Yet we read, in the passage beginning in 
section 80, cuudépovra: è kai 700€ .. . róðe... auudepovrat, so that it was easy to 
alter a following ópoAoyée de rara, by assimilation, to ópoAoyéovo:, and when the 
neuters became masculines the abbreviation was necessary. 

48 Hdt. 2.37, with B. A. van Groningen's notes (Leiden, 1946). 

4 A 'Iepòs Aóyos which Tamblichus read told of Pythagoras being initiated by the 
Orphic Aglaophamus (Iam. VP 146). It was regarded as certain that Pythagoras got his 
doctrine of metempsychosis from Orphism by Rohde (Psyche I 107f  336f, Eng. ed.), 
Zeller | 68f, 563, Rathmann, Guthrie (Orpheus 216ff), Nilsson I 701f, Kern (Die Religion 
der Griechen W | Berlin, 1935] 162). See also Jaeger Theol. 105 145f Eng. cd.; HTR $2 
(1959) 135-147; R. S. Bluck, Plato's Meno (Cambridge, 1961) 61ff, 274ff. On the other 
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version of Herodotus; Ion of Chios also made use of it. In his Tpeaypod, 
whose authenticity is guaranteed by Isocrates,®° he said that Pythagoras 
"had written some poems and attributed them to Orpheus" (via 
monjravra dveveykeiv eis "Opóéa).9! This report was unearthed by 
ancient scholars interested in the controversy over whether Pythagoras 
lelt any writings; but it is a misunderstanding to conclude from it that 
lon knew works of Pythagoras, who referred in them to Orpheus.*? 
TA eis 'Opóéa (or Movoaiov) ávadepópeva is a common designation for 
the literature which circulated in the name of Orpheus or Musaeus.9? 
What Ion meant was that the real author of certain poems circulating 
under the name of Orpheus was Pythagoras—that the 'Opóucá were 
Hullayópeiwa. It was not works of Pythagoras that Ion knew, but Orphic 
poems whose origin he was trying to determine. Herodotus says 
emphatically that the poets who were reputed to have lived before 
Homer. were actually later (2.53); and this is aimed specifically at 
Orpheus. Clearly, to an educated person of the age of the Sophists it 
already seemed incredible that works had been preserved that were 


aile, Lobeck maintained the thesis that Orphism was the borrower from Pythagoras 
(Ment; also, 247ff, 330f, 358f, 698). Also see R. Turcan, RHR 150 (1956) 137. 

" hoc, 15.268 (DK 36A6). Harpocration (s.v. Ion, DK36A1) writes of the work 
Triagmos: ómep KaAMMpaxos avrıkleyeodai dnow ds ' Emvyévovs. Epigenes wrote mepi ris 
tly ‘Oppda dvadepouévus movjoews, giving an allegorical interpretation (Clem. Al. Strom. 
1141.4, 5.49), and also wrote commentary for Ion's tragedies (Ath. 11.468c). Linforth 116ff 
identities him, conjecturally, with Epigenes the pupil of Socrates (Pl. Ap. 33e, Phd. 
yub, Xen. Mem. 3.12.1. Dodds's objection, Irr. 171, is refuted by the Derveni papyrus). 
Ihe is tight, the text of Harpocration may be kept, though the usual thing is to emend 
W (dad ' Emcyévovs Bergk, os kai ' Emvyévns Diels, kai ' Emcyévgs Jacoby; Pfeiffer, in his 
tite on Callim. fr. 449, sides with Diels and Jacoby). It is worth noting that Clement, 
ton (Strom. 1.131.5), brings together Ion (DK 36B2) and Epigenes (DK I 105.31). The 
wince in the Suda éypaye (sc. Orpheus) Tpraypovs, Aéyovras 86 elvai “Iwvos Tod tpayixod 
(ev Orpheus [DK 1A1]) can hardly be anything but a misunderstanding of the item in 
Hapin ration (Lobeck 388f, Kern, Orph. frag. p. 318). 

"DK 1082. - fr. 24 Blumenthal = D.L. 8.8; almost the same wording in Clem. Al. 
Atm 1131.4 > FGrHist 392F25 = Kern, Orph. frag. test, 248 ("Iov. . . IIvdaydpav 
ely ‘Opmpda áveveyxety tiwa ioropei). Cf. Linforth 109ff. 

"Tannery (MSc IX 226ff) combined this with the story of Aglaophamus (Iam. VP 
146) and ascribed both to the same forger. Gigon says (Ursprung 125), "Ion is acquaintd 
with writings of Pythagoras, and claims to know from them that Pythagoras attributed 
the ideo times they expound to the ancient bard Orpheus”; and Kranz expresses himself 
in minula terms (Hermes 1934, 227). The correct interpretation is given by Lobeck (389), 
Linfenth (t88), and Nilsson (I. 701). 

" 1d ely ‘Opdda kai Movoaiov avapepopeva Phid. De pict. p. 80 G. = Orph. frag. 30; 
Vpigenes title, above, n. 5o, Tatian 41- Orph. frag. test. 183; cf. Phld. De pict. p. 66 
m DK 14.17, DK 11B1, Clem. Al. Strom. 1.131, Schol. BT IH. 18.570. Suda s.v. Orpheus 

DK 1 Au: dvadépovrat eis "Ovonaxpırov; here, too, dvadépew eis twa means "attribute 
authorship to someone.” 
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written by a member of the Argonautic expedition. On the other 
hand, they had to account for the existence of the “Orphic” litera- 
ture, and there were various ways to do this. One could construct a 
number of characters all named Orpheus, and this was done as early 
as the fifth century by Herodorus of Heraclia.5® Or, one could put the 
responsibility upon other writers—ancient epic poets,5? Onomacritus,58 
or Pythagoras and various Pythagoreans. These methods also crossed 
over one another, and this is probably the explanation of the reports 
about an “Orpheus of Croton,”® or “Cercops the Pythagorcan. "9? 
Epigenes, especially, was prone to explain everything by Pythagorean- 
ism;#! and Plato, too, shows that he knows Magna Graecia is a suitable 
place for such material to come from, when he attributes a myth 
about the underworld to a xowbös ávjp, tows Lucedds Tus 7) *Tradids. 
Perhaps Heraclitus, who in one fragment (40) reproaches Pythagoras 
along with Hesiod for useless woAunadin, had already connected 
Pythagoras with Orphism: IvÜayópns Mvqoápxov ioTopinv NOKNOEV 
páňora mavrwv kal ékAe£dpevos TOUTOS Tas ovyypapas érroujoaTo éavTob 
oodinv, moAunadinv, kakorexvüv. The genuineness of the fragment has 
been suspected, because its purpose in Diogenes Laertius js to prove 


54 See also Arist. fr. 7. 

55 Unlike the Pythagoreans, the Orphics committed their teachings to writing from 
the beginning, as is shown, aside from the evidence cited in n. 29 above, by the vase 
paintings showing a scribe standing before Orpheus’ singing head, Linforth 122ff. (In- 
cidentally, their use of writing gives us a historical terminus post quem.) 

56 FGrHist 31F42. 

57 Prodicus, the composer of a Minyas, in which a trip to Hades was described (Kinkel, 
EGF p. 215ff), becomes the composer of the Orphic katabasis (Suda s.v. Orpheus = DK 
1A1; Wilamowitz, GIdH II 197 n. 3). On Cercops see n. 60 below. 

58 On the role of Onomacritus see Nilsson, Op. II 645ff. It is certain that he collected 
and edited; but the idea that he composed whole poems (as Philop. De an. 186.26, Suda 
s.v. Orpheus) or "invented" the story of Zagreus (as Paus. 8.37.5), is philological conjec- 
ture. 

59 Asclepiades ap. Suda s.v. Orpheus, where we also find an Orpheus from Camarina. 
Nilsson assumes (Op. II 644) that the poems in question actually came from Croton and 
Camarina. 

60 The testimonia are in DK 15. A tradition transmitted by Aristotle names a Cercops 
as a rival of Hesiod (Arist. fr. 75 — D.L. 2.46), and the cpic poem Aegimius was sometimes 
ascribed to Hesiod (frr. 294-301 M.-W.) and sometimes to Cercops of Miletus (Hes. 
fr. 301 M.-W. = Ath. 11.503d; cf. also Schmid I 1.254). It was natural to identify the 
rival of Hesiod with the composer of certain poems that stand in rivalry to Hesiod's 
Theogony—the Orphic theogonies; and, if then the "Opgıra were classified as Pythagorean, 
Cercops became straightway a Pythagorean. There is no need to distinguish two men 
named Cercops (pace DK I 106.6ff, Timpanaro Cardini 69 n.). 

*1 Epigenes ap. Clem. Al. Strom. 1,131.5 attributes the xaraßacıs and the "Tepós Adyoy 
to Cercops, the IIdmlos and the Qvod to Brotinus (DK 17). 

*: Gorg. 493a; cf. below, ch, I 2, n. 48. 
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that Pythagoras left writings.® But since it does not prove this at all, 
because all it claims is that Pythagoras plundered the writings of others, 
and not that he wrote anything himself, its authenticity has been 
generally recognized since the discussions of Wilamowitz and Rein- 
harde.®4 There remains what seemed to Wilamowitz the “excruciating 
dilliculty" (“‘peinliche Schwierigkeit") of guessing what “writings” 
Heraclitus could have been thinking of. Surely not Homer and 
Hesiod, who were known to all Greeks. But aside from them, and 
Anaximander, there was scarcely anything in the purview of Greek 
culture that Pythagoras could have used for such a purpose, except 
"Opa and the like. Perhaps the word Heraclitus chose, kakorexvin, 
points in the direction of the dyópra: xai pdvreis. 9? 

If this is right, Heraclitus saw the relation of Pythagoras and Orphism 
in the opposite way from Herodotus and Ion.** Where they attribute 
Orphic doctrine to Pythagoras, he makes Pythagoras the borrower. 
The contradiction is not particularly surprising, for even at that early 
date no one could be precise about chronology, in matters of this kind. 

iach arranged the facts in the way that best suited his purpose: whoever 

wanted to find a tangible personality in the chaotic mass of "Opguxd 
hit upon Pythagoras, and those who wanted to cast doubt on his 
originality used Orphism for this purpose. 

‘Thus the oldest sources show Pythagoras, unlike Orpheus, as a 
tangible personality of the historical period, but their doctrines as 
connected or even identical. There is no support in these sources for 
the modern attempts to discern a difference in doctrine between 


"^ Hi29.— D.L. 8.6; it was branded spurious by Diels, AGP 1890, 451f, and included 
among the “dubious or forged” in DK. Zeller (SBBIn 1889, 988; I 393 n. $) wished to 
ike out at least the mention of writings: éxAe£ápevos raóra[s tas auyypadas]. 

“For its genuineness, after Bywater: Burnet, EGP 134 n. 2; Reinhardt, Parm. 235.1; 
Wilunowitz, GidH II 188 n. 1; Rathmann 39; Kranz, Hermes 1934, 227f; Morrison, 
(40) 1930, 136. Reinhardt called the reference to ioropigv in raras tas auyypadds 
tani häi he Härte” (cf. fr. 5). There could have been something in the preceding context 
tha would have made the word ovyypadgal easier to understand. (H. Gomperz, Hermes 
aH [ua] 41, tries to show that fragments 40, 41, 129, and 81 followed each other, without 
a leak, in that order; but this cannot be proven.) 

9^ See below, n. 226. Onomacritus worked exAeyönevos, according to Hdt. 7.6 (a 
wberenee supplied me by M. West). The reference is to Orpheus, according to Rathmann, 
ui, per contra, Kranz, Hermes 1934, 116, and Mondolfo in ZM 317 point out that (accord- 
ig to later tradition) Pythagoras collected Egyptian, Babylonian, and Persian traditions. 
Aw we to suppose, however, that Heraclitus thought Pythagoras capable of doing re- 
wand in foreign-language books? (To be sure, a certain Antiphon states that Pythagoras 
learned Egyptian, D.L. 8.3.) 

“Rathmann 43f. 
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Orphism and early Pythagoreanism.*" It is only too easy for modern 
notions to intrude. If one believes, with Nietzsche, in a primal opposi- 
tion of“ Apollonian" and "' Dionysian," then Pythagoras and Orphism 
must stand in the same polar relationship; and if, under the influence 
of later evidence, one regards the philosophy of number and the 
foundation of exact science as the essential ingredient of Pythagorean- 
ism, the antithesis of Apollonian rationality and Dionysian mysticism 
fits in very nicely. We must bear in mind, however, that as the Greeks 
thought of them, Apollo and Dionysus were brothers; the supposed 
clear differentiation of Pythagoreanism from Orphism is simply not 
attested in the oldest sources. 

In the historical and social realm, much more than in that of doctrine, 
we do seem to detect a certain difference between the two groups. 
Much of the evidence about the Orphics, as in general about the 
unofficial mystery cults, clearly reflects the activities of mendicant 
priests.°® Pythagoreans, however, both in Croton and probably else- 
where in southern Italy, held position of dominance in their cities, for 
a time. This means that something related to Orphism had emerged 
from the anonymity of back-alley ritual and become respectable; 
known persons, not apocryphal writings, are active in this movement— 
ITvBaydpeicı, not "Opdud. Legend knew of royal seers like Melampus; 
the abnormal is sometimes rated higher and sometimes lower than the 
normal. While the cults based on the supposed writings of the mythical 
singer of antiquity remained suspect in the eyes of many, in the person 
of Pythagoras the ancient figure of the wandering purveyor of 


6? “ Apollinizzare l'orfismo" is Ciaceri's characterization of the achievement of Pythag- 
oras (“ Orfismo e Pitagorismo nei loro rapporti politico-sociali,” Atti R. Acc. di Arch., 
Lett. e Belle Arti n.s. 12 [Naples, 1931-1932] 209-223). At the same time, Ciaceri interprets 
Orphism as “democratic” and Pythagoreanism as “aristocratic.” Linforth (43) considers 
the conjunction of “Bacchic” and "Pythagorean" in the longer version of Hdt. 2.81 
to be an argument for athetesis. Maddalena (363 n. 98, 327 n. 25) would use athetesis in 
this same passage to such effect as to remove completely any connection of Orphic and 
Pythagorean, and Delatte also (Litt. 4f) is for carefully separating them. Cameron (sff) 
assumes an independent development from a common source; and both Rohde (Q 104; 
somewhat differently in Psyche II 107 = 336f. Eng. ed.) and Dodds (Irr. 143, 149 n. 9$) 
also interpret the two movements as parallel developments. Frank (357 n. 168) and 
Boyancé (Muses 93ff; cf. REG 1941, 161 n. 2) stated that they were inextricably inter- 
twined. Nock emphasizes that in contrast to Orpheus, Pythagoras is “a tangible figure” 
(“Herodotus 2.81," Studies Presented to F. L. Griffith |London, 1932] 248). Note the 
confident assertion in Herodotus 4.96 that Pythagoras lived many years later than Zalmox. 

68 Cf. the anecdote of King Leotychidas and the Orpheotelestes Philippus, Plut. Lac. 
apophth. 224c. It need not be truc historically, but is good evidence for the general atmo- 
sphere. For the typical figure of the dydprgs, which is in itself quite old, cf. Aesch. Ag. 
12738, Ar. Pax 104887, Av. os0ff, Demosth. 18.260, 19.249, 19.281 (on Aeschines" mother), 
Antiphanes fr. 159, Clearchus fr. 47 W. 
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salvation had taken on a new radiance which cast its gleam as far as 
Plato’s philosopher-king.*? 

A general observation may advance our argument somewhat. 
Mystery cults offering the promise of salvation, even along with 
cosmogonic myths, are conceivable without a doctrine of metem- 
psychosis; and the fact that Orpheus, but not transmigration, is often 
connected with Eleusis"? might be an indication that there was at least 
one branch of " Orphism" without metempsychosis. In that case, this 
doctrine must be an innovation upon a general Orphic background; 
for its introduction, Pythagoras is the only obvious candidate. There 
In a possibility, deserving serious consideration, that it came from India.” 

It is the Pythagorean variant of Orphism that is manifest in Pindar, 
Iunpedocles,?? Herodotus, and Plato, connected always with south 
Italian or Sicilian tradition. What details are to be attributed to 
Pythagoras himself remains an open question.? Does every living 
creature have an immortal soul that migrates from one incarnation to 
another? Do plants have such souls?* Do they only enter certain 
aperies of animals??? Do only certain special individuals, even among 
men (Sadzoves, Empedocles calls them) undergo this wondrous experi- 
ence? To what extent does the doctrine imply clearly formulated 


"Ci ch. I 4. On the aristocratic character of Pythagoreanism see Minar, Ciaceri 
(alive, n. 67), and Kerényi 35. G. Thomson, in arbitrary manner, calls Pythagoras 
“the litt great exponent of democratic thought” (Aeschylus and Athens, 2nd ed. [London, 
Ian | ato). 

W Ai, Ran. 1032; Dem. 25.11; Marmor Parium, FGrHist 239A14-15; Hecataeus of 
Aluleia, Diod. 1.96, cf. 4.25; Plut. fr. 212 Sandbach. 

! | Cornelius, cited by K. von Fritz, Gnomon 40 (1968) 8 n. 1; Kranz, Emped. 29f. 
V nuls (Irr. 172 n. 97) suggests that Greek and Indian doctrines of metempsychosis have 
4 minon origin in shamanism, 

" Jnpedocles is regularly connected in the ancient tradition with Pythagoras, from 
Al idamas on (below, ch. II 2, n. 7) but only indirectly with Orpheus: Apollonius has 
Onpheus ing about Neikos (1.498), and fr. 141 is also cited as a verse of Orpheus (Geop. 
à 4-4). ‘The modern tendency to speak of Orphism in relation to Empedocles (see O. Kern, 
"anpedokles und die Orphiker," AGP 1 [1888] 498-508) comes from the fact that the 
Image of Pythagoreanism is determined by ideas about number philosophy and exact science. 

See C, Hopf, Antike Seelenwanderungsvorstellungen, Diss. Leipzig, 1934; W. Stettner, 
Pie Serlenwanderung bei Griechen und Römern (Stuttgart, 1934); Long, passim; von Fritz, 
Phones 1957; R. S. Bluck, AJP 79 (1958) 405-414. 

According to ordinary usage, the word £a (Hdt. 2.123, Dicaearchus ap. Por. VP 
ty), na well as Zußuxa, would exclude plants (Rohde, Psyche II 180 n. 4 = 404 n. 82 Eng. 
e ), but Empedocles (frr. 117, 127) and Heraclides (fr. 89 W.) include them (Long 23), 
end perhaps this is implied in the taboo on beans (below, ch. H 4). 

"tam, UP 85 (there are no human souls in sacrificial animals). 

"Kerényi (18) showed that the " Eastern- Western" concept of the similarity of all 
anila ie by no means self-evident; Rathmann (10) had emphasized that the story of 
Euphiorbus does not imply a comprehensive doctrine of metempsychosis. On Arist. fr. 
tua, vee below, n. 129. 
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beliefs, and how important is the word vy?" Was there present 
at its beginning the significant semantic innovation whereby the 
“soul,” as distinguished from the body and independently of it, is 
regarded as the “complete coalescence of life-soul and consciousness "78 
—a world away from the Homeric conception—or is “soul” primarily 
a mysterious, meta-empirical Self, independent of consciousness, as 
some important witnesses seem to indicate?’ Is the soul newly 
incarnated immediately after the death of the old body,®° in which case 
Hades becomes unnecessary, or is there an intermediate phase, which 
would leave Hades there, as a way station?®! Is the process of palin- 
genesis the work of blind natural forces—a creature at the moment of 
birth sucks in the soul&—or is it the execution of a penalty assessed in 
a judgment of the dead? Is there an endless, cyclical movement,9* or 
is there a fall at the beginning and a salvation at the end which is per- 
manent—or perhaps has as its alternative an eternal damnation, in 
which case the concepts of Elysium and Tartarus again become 


" Empedocles speaks of Saipoves. In Xenophanes fr. 7 it is not stated that the dog “has” 
a soul; it “is” the soul of the friend, and "cries out” (Frankel DPh? 311). 

78 Jaeger Theol. 99ff = Eng. ed. 83. See Long 2ff. It is beyond doubt that metempsychosis, 
or at any rate related religious concepts, played a significant role in the development of 
the notion of pvyý (see Dodds, Irr. 140ff; on yuyy in Heraclitus, B. Snell, Entdeckung des 
Geistes [Hamburg, 1955?] 36ff = 17ff Eng. ed.), but they do not presuppose it. 

79 Only exceptional persons like Pythagoras remember their previous incarnations. 
Pindar even sees a polar relationship between the soul and “consciousness” : The aidvos 
et&cXov, which comes from the gods, sleeps when one is awake, and is active while he 
sleeps (fr. 131; Aesch. Eum. 104; Hippoc. Insomm. VI 640 L.; Arist. fr. 10). In relation to 
Indian ideas of metempsychosis, too, one finds it necessary to speak of a meta-empirical 
“self” (Long 10). 

8 This is suggested in Hdt. 2.123 and Schol. BT Il. 16.857. Empedocles has no under- 
world; for him earthly existence is Hades (as Rohde, Psyche II 178f = 381 Eng. ed.; 
Dodds, Irr. 174 n. 114; wrongly rejected by Long 59ff). 

81 Cf, Serv. Aen. 3.68. Some of the acusmata speak of Tartarus (Arist. An. post. 94b33), 
and of dead persons under the earth (Ael. VH 4.17); Pindar and Plato insert a stay in 
Hades between reincarnations. The katabasis stories involving an “ underground dwelling" 
are rooted in the traditional conception of Hades. The bean taboo may also be relevant 
here (ch. II 4). 

82 Hdt. 2.123: és GAAo (ov del ywopevov daðverar. Schol. T Il. 16.857: IIvdayöpas 
dneiv, ds dvaxwpotaa h divys) èv Exeivp yiverat |év] à àv yervmuevw auparı Ñ $vrà 
karavrıjan (similarly Schol. B); the soul of Patroclus complains of its fate, because it 
fears an unworthy rebirth. Cf. also Arist. De an. 407022 (above, n. 3). Stettner regards 
this amoral metempsychosis as the primary type (7ff, 29ff). Kern, Orph. frag. 223 tries to 
compromise. 

93 So Pindar, Plato, and the acusma about breaking bread (Arist. fr. 195; Iam. VP 86). 
Arist. EN 1132b21ff connects Pythagoreanism with a saying of Rhadamanthys (above, 
n. 3$). 

#4 This is suggested in Ide, 2.123, Eudemus fr. 88, Dicaearchus ap. Por. VP 19. Cf. che 
astrologers in Varro (Aug. De civ, D. 22.28, Serv. Aen, 3.68). 
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televant?% Each of these questions is answered in more than one way 
iu the ancient tradition, and there would be small prospect of success 
in an undertaking to crystallize out a sharply defined “doctrine of 
Pythagoras.” There is a veritable maze of conflicting tendencies— 
mythical tradition persisting along with newly developing concepts of 
the world, the tradition of the mystery cults, ethical demands, and a 
growing recognition of natural law. It is only too easy for the modern 
m holar, from the vantage point of his own rationalistic and systematic 
activities, to suppose that at the beginning there was a unified, care- 
fully worked out, and firmly defined theory. 

On such a topic as men's conceptions of a future life, a topic bearing 
um matters so completely outside normal experience, a consistent and 
unified doctrine can only exist in the form of scripturally established 
dogma maintained by ecclesiastical authority. In oral tradition, or in 
the belief of a group no matter how closely knit, though agreement in 
ewentials may persist, varying interpretations are bound to emerge. 
Conceptions of the afterlife are and have always been syncretistic.** It 
in only theology, coming along rather late in the tradition, that is 
interested in smoothing out the differences. Thus it is not to be pre- 
supposed that Pythagoras would commit himself to answer all possible 
questions; the main point was not a well-rounded system, but the 
working power of the doctrine. If there was no established “Holy 
Word,” new interpretations were bound to develop among the 
disciples, on the ipse dixit, aórós éġa principle. Only dead dogma is 
preserved. without change; doctrine taken seriously is always being 
ievised in the continuous process of reinterpretation. 

‘Ihe metempsychosis doctrine does present a new start, after all, 
even in the hybrid character that its various aspects reveal. It does not 
oller mythical narrative, a picturesque story which gives the inter- 
pretation of a ritual, but a general doctrine which claims to be 
immediately truc.** While even in Hesiod, no matter how carefully 


“a The version of Pindar and Plato (though Rep. 611a and Tim. 41d introduce the idea 
that the number of souls in the world must remain constant). The idea of a fall and a 
salvation is most prominent in Empedocles and in Plato's Phaedrus. Reward and punish- 
went in the next world are very important in Orphism (above nn. 30 and 68). 


"In Egypt, even the oldest pyramid texts show a good many mutually inconsistent 
ideas about the afterlife (see Kees). 

“This in true even if at first the meteinpsychosis doctrine did not apply to all living 
hings, or even to all men. ‘The story of Euphorbus was intended not as an exceptional 
one but as an example, On the other hand, there do seem to be special cases in the 
arcounts of Epimenides (below, n. 166) and Aesopus (n. 176). Plato is thinking of 
mietempsychosis in this way when he evaluates it as an effort Adyor Suödvar (Meno 81a). 
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each detail of his exposition is planned, the relationships and the laws 
of the universe are only indirectly stated, in genealogies and mythical 
episodes, the doctrine of metempsychosis directly states a general law. 
It does not merely explain particular situations; past and present, pre- 
existence and life after death are comprehended in a single thought. 
And, insofar as animals and plants are included in it, the unity and 
homogeneity of the universe are grasped.** In the thought of the 
preexistence and immortality of the soul lies an attempt at consistent 
thinking, a groping for something like an eternal, imperishable Being 
—a foreshadowing of the ontology of Parmenides.9? To this extent, 
even leaving aside the ideas of science and philosophy, Pythagoras, as 
teacher of metempsychosis, is not simply the prophet of old-fashioned 
piety, but at the same time, in his own way, a thinker leading, through 
ancient forms, to a new level of consciousness. 


A doctrine like that of metempsychosis, which transcends normal 
human ways of knowing, can find a guarantee only in supernatural 
experience, in the world of the divine or quasi-divine. If Pythagoras 
knew the facts about the fate of the soul in this life and the next, he 
must have had superhuman powers and faculties; the prophet must be 
able to refer to his own example.?? It is natural, then, that elements of 
the Pythagoras legend are, from the beginning, connected with the 
doctrine of metempsychosis. 

It is often seen as matter for regret that miraculous tales have 
attached themselves to the figure of Pythagoras and make it difficult 
for the scholar to disentangle the thread of historicity from the web of 
legend and fiction. In the circumstances it is very tempting to usc 
expressions like “neo-Pythagorean” or "late antiquity” to classify 
these tales.?? One feels confident, in any case, that they represent a 


8 [n the saying ascribed to Thales, too, mdvra mArjpy edv, the word ravra points in this 
direction; there are not sacred and profane realms, but a unified world. 

89 Cf. Kahn's judgment of Greek doctrines of metempsychosis (AGP 1960, 34): “by 
its rigor and its generality, such a doctrine is no longer primitive.” Nilsson, Op. III st 
sees the origin of the doctrine of metempsychosis in “ pure logic” —an exaggeration, but 
it gets at an important aspect of the matter. 

90 Cf. Empedocles’ expression (fr. 117) 954 yap ToT’ eyed, and also Epimenides, DK 3132, 
Orpheus and Musacus are also, of course, sons of gods (Pl. Rep. 363c, Tim. 40d). 

?1 Zeller, Vortr. 30; Rathmann 17€: " fabulis tamquam adopertum." 

92 Zeller (1 365) says that a great part of the miraculous tales is “neo-Pythagorean” 
(cf. Vortr. 42f, and Schottlaender 342). Kerényi (15) speaks of "spátantike Pythagoras- 
legenden.” Rathmann (2sff) tries to show that all the stories of Pythagoras were derived 
from the legends of Epimenides, Abaris, Orpheus, and Zalmoxis; but this is refuted by 
the “golden thigh" theme. Maddalena (358) sees that everything essential is attested in 
ath-century sources, but will not admit that it may go back further. 
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wcondary growth, layers that must be stripped off until what the 
w tentific historian recognizes as “facts” can be seen. Only in a few cases 
has it been recognized that these miraculous stories do not conceal but 
teveal reality, that they give us a clue to the impression made on 
vontemporaries by an actual person,” and that they may even contain 
luc ts ofa special character. The Pythagoras legend is the oldest available 
layer of the tradition on Pythagoras; it is attested earlier than any of 
the “historical” details of his life in Aristoxenus and Dicaearchus, and 
is presupposed by the Platonizing reinterpretation of Pythagoras in 
the Old Academy. 


As carly as Empedocles, Pythagoras appears as a superhuman 
figure: 


tw 8é ris Ev Ketvouow ávi)p mepimota eidos, 

ds 8 unkıorov mpamidwv éexrioato mÀobrov, 
marroiwv Te udAıora copay 7” êmýpavos čpywv' 
Immote yap maomow opé£avro mpamisecow, 

pet’ 6 ye r&v övrwv mavrwv Aedooeckey Exacrov 


2d EE 7 
KILL TE bék avO purr Kal T etkoow atwvecow. 


‘Timacus understood the words as applying to Pythagoras; others 
thought of Parmenides.” This clearly shows that Empedocles did not 
give any name,® but also that the anonymous figure appeared as the 
teacher and master of Empedocles. The praise of Epicurus by Lucretius, 
and the praise of Lucretius by Vergil, are in the same tradition; neither 
gives a name, any more than Ovid does when he introduces Pythag- 
nas; ‘Therefore, neither some anonymous Orpheotelestes®? nor a 


 Itolide, in 1871 (Q 105), recognized the “ganz echten Mythencharacter." See also 
Févy passin, Gigon, Ursprung 131, Dodds, Irr. 144f, with nn. 63-64. Lévy thought the 
Pythagoras saga had, indirectly, even influenced the gospels (a view disputed, rightly, by 
Ve M | Lagrange, Rev. bibl. 45 [1936] 481-511; 46 [1937] 5-28, and M. Goguel, RevPh 
34 [1078| 241. 270). He tried to show that the historical tradition about Pythagoras, in 
Aristosenus and others, was a rationalization of the legend. Rostagni, too (Verbo 121 n. 1) 
apraka of the “gospel” of Pythagoras. 

“Ii 0129 (D.L. 8.54 — Timacus FGrHist 566F14, and Nicomachus ap. Por. VP 
ec bau EP 67). 


^ tathmann 42f, Maddalena 343ff. For Pythagoras as teacher of Empedocles, see 
below, ch. TH 3, n. 59; for Parmenides as his teacher (obvious from the fragments), 
Fhe ophirastas ap. D.L. 8.55 Dox. 477.18. 

"u. 1.620 Verg. C. 2.490ff, Ov. Met. 15.60ff (Rostagni, Verbo 266f, Long 18 


non) Rostagni mentions the report that Pythagorcans avoided pronouncing Pythagoras’ 
nan (L'erbo 231; lam. VP 88, probably from Aristotle; also Iam. VP 150, 255). 
9 pLatlimann 138. l E 
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man of the Golden Age?? can be intended. The mental power of the 
great man extends over "ten and twenty human lifetimes” ;9? his 
mind is superior to the change of generations—is it his immortal soul 
that remembers “every detail"? 

Heraclides has Pythagoras tell this tale:100 he had once been 
Aethalides, the son of Hermes, and received from the latter the gift of 
remembering everything, both in life and in death. Thus he knew that, 
as Euphorbus, he had been slain by Menelaus in the Trojan War, and 
that he had subsequently been Hermotimus, then Pyrrhus, a fisherman 
of Delos, and finally Pythagoras. Here we are on the shaky ground of 
Academic and Peripatetic controversy. Dicaearchus and Clearchus 
give a very different list of Pythagoras’ previous incarnations: Euphor- 
bus, Pyrandrus, Aethalides, a beautiful prostitute named Alco, and 
Pythagoras It looks as though each one treated the Pythagoras 
tradition as his whim or fantasy dictated. 

Actually, it can be shown that there was an independent tradition 
involving Aethalides,1%? Hermotimus,!? and the Delian fisherman, 


88 Zeller, SBBin 1889, 990; I 396 n. 1, 584 n. $. Against this interpretation Rostagni 
(Verbo 229ff) cites fr. 132, which shows that in Empedocles" view there are at all times 
“divine” men. The attribution to Pythagoras has been defended also by Kranz, Hermes 
1935, 112 n. 2; Mondolfo in ZM 329: Long r7ff: Timpanaro Cardini 17f. Maddalena, 
too, concedes this (64.3), but contests the connection with metempsychosis, since Nico- 
machus interprets the words as referring to Pythagoras’ hearing the harmony ofthe spheres; 
but it may be that Nicomachus, or one of his predecessors, was trying to get rid of the 
metempsychosis theory. 

9? GApdmwy alwv = generation ; cf. Aesch. Sept. 744 (Long 21, 51); wrongly "in 
seinen zehn und zwanzig Menschenleben," DK. Homer's Calchas knows * what is, what 
will be, what was" (Il. 1.70), the sibyl, too, defies time (Heraclitus fr. 98); cf. also 
Parmenides fr. 4.1. 

100 Fr, 89 W. = D.L. 8.4; repeated Hippol. Ref. 1.2.11, Por. VP 45 (Euphorbus at the 
beginning) Tert. An. 28f (Pyrrhus before Hermotimus), Schol. Soph. El. 62 == Suda 
s.v. jn (IIiios instead of ITóppos), Hieron. In Ruf. 3.40 (from Por. VP 45; Callicles 
instead of Aethalides), Schol. Ap. Rh. 1.646 (a double version, with Hermotimus once 
corrupted to 'HAe(ós ris and placed after Pyrrhus, and the second time left out). See 
Rohde, Psyche H 417ff = 598ff Eng. cd., Rathmann 9 n. 67. Which book of Heraclides is 
the source is uncertain (the Abaris according to Corssen, RhM 1912, 28; A. Rehm ibid, 
423; Lévy, Sources 40; Wehrli, hesitantly, suggests the drrvovs). 

101 Dicaearchus fr. 36, Clearchus fr. 10 = Gell. 4.11.14. 

192 Pherecydes of Athens, FGrHist 3F109 Schol. Ap. Rh. 1.645. (See Jacoby's note; 
the attribution to Pherecydes of Syros, DK 7B8, can scarcely be right.) Acthalides is a 
son of Hermes. He has the privilege that his soul may dwell part of the time on earth and 
part of the time in Hades; this is reminiscent of the Dioscuri, not of metempsychosit, 
Aethalides belongs to Lemnos; this may have something to do with the supposed Tyrs 
rhenian origin of Pythagoras (ch. Hl 2, n. 12). 

109 Below, nn, 177 078. 

108 Pyrandruy is probably the same as Pyrrhus, The skill of a certain “Delian diver" 
was proverbial (DE 2.22, 9.12, Herondas 3.51). There iN a swimmer near the ship oi 
Theseus as it lands in Delos, on the Frangois vase. Perhaps some Delian ritual lies in the 
background. 
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but not Pythagoras. Obviously Heraclides first put the two traditions 
tnpether and the “beautiful prostitute” may be a sarcastic addition of 
Pi acarchus.!® Present throughout, however, is the assumption that 
Pythagoras had “proven” his theory of metempsychosis by recounting 
his previous incarnations; and also present throughout is the puzzling 
ligure of “ Euphorbus.” . 
D 3 + 

In Antiphancs’ comedy Neorris,! first presented not long after 

442 1.0. appears a miser who gives his slaves nothing to eat: 


divlparros avunepBAnros eis movnpiav, 

tuwmüros olos undev eis Tv oikiav, 
"T ^ 

jy? àv 6 ITv0ayópas éxetvos Hodıev 


d rpurpnarapirns, elodépew éco Odor. 


He in alluding to Pythagoras’ ascetic precepts, but the decisive word for 
the interpretation is tpspaxapirys. Tpis uákapes Aavaoi ... (Od. 5.306) 
would he a familiar phrase to every Greek, but paxapirys is only used 
af one who has “gone to his reward," that is, who is dead. The poet 
I punning: the “thrice blessed” Pythagoras is at the same time the 
"thrice dead.” One should not lay undue stress on the number 3, 
whi h has an intensive force, and is also explained by the conventional 
formula rpis pdrapes. But this much is certain: that it was well enough 
knows in Athens, about 342 B.C., that Pythagoras had lived through 
wveral lives, that a comic poet could count on an allusion to the idea 
heiny understood 10 


late testimonia often name no one but Euphorbus as an earlier 
iti arnation of Pythagoras!’ and since this name is mentioned by both 


We H Pythagoras experienced everything, he must once have been a woman. It is hard 

fr tell whether Clearchus was taking the matter seriously, whether he was following 
Biraranı hun, or whether it was only a process of abridgment, in the course of the tradi- 
Hen, ea lett him with the same series as Dicacarchus. 
f Aunplanes fr. 168 Kock = Ath. 4.108c. The date of the Neottis can be deduced 
fm Ih i09 Ath. 6.2236, where allusion is made to Demosthenes’ position in the 
Hegetidious with Philip about Halonnesus in 342 ».c. (Ath. in his comment on the 
Bagno nt, hypothesis to ps.-Demosth. 7). 

"Phe passage is missing in the index of Kaibel’s edition of Athenaeus, s.v. Pythagoras 
and tdeubtles lor this reason) is omitted in DK and Weiher. Zeller cites it (III 2.93) but 
Mistianslites spiaeptakapirgs as "preiswürdig." (LSJ has it right.) It is possible that 
Antiplians is dependent on Heraclides; he seems to allude to him in fr. 113 Kock 
(Pera tolis tic to W.). 

v € allon. fi. 190.59 PE, Diod. 10.6.1, Hor. Carm. 1.28.11 (where the word iterum 
gehe hutbe incarnations), Nicom, (Por. VP 26 lam. VP 63), Hippol. Ref. 1.3.3. 
Ab Eh oa so IE De Faleo, Androcydes, Eubulides, Aristoxenus, Hippobotus, and Neanthes 
ate nad together, but it is impossible to make out how much may go back to 
Aran nts (ii. 12, with Wehrli's comment p. so). That Empedocles spoke of  Euphor- 
LN Montag, Terbo 2400) is unlikely; ancient scholarship on Pythagoreanism would 
hardly have tailed to mention such a fact. 
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Heraclides and Dicaearchus, the conclusion has been drawn, rightly, 
that this detail of the tradition is older than Heraclides.1? Before the 
beginning of scientific historiography, the historical consciousness of 
the Greeks relates mainly to two periods, the immediate past and the 
Homeric period known from the Iliad and the Odyssey; so that when 
Pythagoras spoke of his earlier lives, he had to establish his presence in 
the earlier period.!!? But why did he choose precisely this not very 
distinguished participant in the Trojan War? Some suggested answers 


are based on the etymology of the name,™ but the most persuasive . 


interpretation is that of Karl Kerényi, who found a clue to the riddle 
in the words of Homer. As Patroclus is dying he says to Hector,” 


109 Rohde, Psyche II 418 = 599 Eng. ed.; Corssen, RhM 1912, 45ff. (Contra, Lévy, 
Sources 34 n. 1: the naming of Euphorbus alone is a result of secondary abbreviation; but, 
if that is the case, why do Aethalides, Hermotimus, and Pyrrhus never get named by 
themselves as earlier incarnations of Pythagoras?) —Pythagoras recognized, in Argos, the 
shield of which Menelaus had despoiled the body of Euphorbus (Diod. 10.6.2, Ov. Me, 
15.163f, Schol. T Il. 17.28). This happens in the Heraeum near Mycenae according to 
Nicom. ap. Por. VP 27 = Iam. VP 63; cf. Paus. 2.17.3. No place is given in Hor. Carm, 
1.28.9ff, Hippol. Ref. 1.3.3. Maximus Tyrius (10.2) speaks, erroneously, of a temple of 
Athena. Heraclides (fr. 89) has Hermotimus find the shield, in the sanctuary of Apollo 
at Didyma, corrupted in Tert. An. 28 to * Delphi." This has the appearance of ie 
secondary, and if so the shield story is at least older than Heraclides. Nicomachus 
the story silly: rà yàp taropovpeva mept Ts domidos napiepev ds mavu Önuön. 


110 This consideration would seem to indicate, again, that originally only one earlier ; 


incarnation, as Euphorbus, was mentioned. It may have been only later that people 


calculated a certain number of years. At Th. ar. 52.8ff(Androcydes, Eubulides, Aristoxenus, ` 


Hippobotus, and Neanthes; cf. n. 108) the period is 216 years. “Pythagoras himself," 


D.L. 8.14 mentions 207 years, though this is surely to be corrected to 216, which is in 


itself a significant number (the cube of 6). This “ writing” of Pythagoras, cited D.L. 8.14, 
is to be identified with the “tripartitum” of D.L. 8.6f, because of its Ionic dialect (Diels, 
AGP 1890, 469). See further Rohde, Psyche II 419 = 599f Eng. ed., Corssen, RhM 1913, 
243, Delatte, Vie 181, Lévy, Sources 76. O. Skutsch, CP 54 (1959) 115, conjectures that 
Ennius! peacock originally belonged among the incarnations of Pythagoras; he would 
insert it between Euphorbus and Pythagoras. Scholars have mostly supposed that the 


source of the whole tradition was an old katabasis poem (Rohde, Q 106.1; dubiously i 
Psyche II 419 = 600 Eng. ed.; Norden is very positive: it was “an ancient Orphles _ 


Pythagorean poem of the sixth century” (Vergil VI, 5 and 21) which “ was regarded ae 
almost canonical”; cf. Dieterich, Nekyia 129, Ganschinietz, RE X 2410. There is no reason 
to believe, however, that there ever was an ancient written source, or that, if the tradition 
was oral, it was transmitted in the form of a poem. What we have to reckon with is oral 
narrative and maxim (acusmata), not literary genres. " 

11 Delatte, Vie 157, interprcts Euphorbus as the “good shepherd, and assumes the 
existence of a Phrygian cult of a “ good shepherd” and an '* Orphic" apocalypse deriving 
from it; but this is all pure hypothesis. Skutsch, CP 54 (1959) 114, understands Euphorbus 
as meaning “he who cats the right food,” and connects him with Pythagorean reeds 
regulations. It may be that both these motifs, “shepherd mysteries and correct food, 
played a role; and generally it is well to keep in mind the possibility of multiple interpres 
ation. ] 

m I. 16.8498; Kerényi 19. Rohde mentions (Psyche H 418 soy Eng. ed.) that Euphors 
bus! father was a priest of Apollo, but does not think this explains the matter adequately, 
Schottlaender (3441) cites the fact that his mother's name was Ppovrls (N. 17.40). Corsen 
(RAM 1912, 22) calls the choice of Euphorbus. incomprehensible; and Tert. An. al 
jeered at the irrationality of it. 
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» , ^55 x M ^ y cr 
dAAd ue poîp 0Aon kai Anrods Exravev vids, 
dvipav & Ei$opBos od dé pe Tpiros E£evapileıs. 


If we consider the arithmetic here, it seems as though Moira, Apollo, 
und Euphorbus only make up two, so that two of the three must be 
hlentical. The solution that Moira is not personified here, and thus not 
counted as one of the group, is by no means self-evident to the ancient 
wlolars who busied themselves with the problem. “If someone 
wanted to say, ‘I am perhaps Apollo,’ he could, in Homeric terms, 
tall himself Euphorbus," says Kerényi. The advantage of this interpre- 
tation is that it is entirely derived from the Homeric text. The name 
Kuphorbus refers unmistakably to Homer, and the whole intellectual 
world of the archaic period takes its character from Homer. Innovation 
presents itself in the guise of Homeric interpretation. 

We are told in fact that in Croton Pythagoras was thought to be 
"the Hlyperborean Apollo." For these aspects of the Pythagoras 
legend, Aristotle’s book on the Pythagoreans is the important source.!4 
We have the miraculous stories in four versions, in the Historia 
mirabilium: of Apollonius in Diogenes Laertius, Aelian, and 
lamblichus.2$ Aristotle records the following items: 

(a) Pythagoras was called “Hyperborean Apollo" by the Croton- 
[ITE 


(lh) At the same hour on the same day he was seen both in Croton 
aid i Metapontum.!* 


See the scholium on the passage. 

"4 See above, ch. 12. The material is collected by Rose as fr. 191, discussed by Corssen, 
BUM 1912, 29ff, and Lévy, Sources 10ff. It is scarcely to be supposed that Aristotle failed 
to inentien the Euphorbus story, but since it was so well known he is not cited for it. 

"^ (he immediate source of Apollonius is obviously Bolus, as is shown by the lemma 
Muse at the beginning of the text (Diels, SBBln 1891, 393f; Wellmann, AbhBln 1921, 
qu, levy, Sources 11.4). Theopompus (FGrHist 115F70-71) is the source of ch. 5 (on 
Phere: ydes) but not for ch. 6, as Diels wrongly supposes. All of it clearly comes from 
Atisteute, and Bolus is, at least here, compiler rather than forger. On Apollonius see 
W Kioll, RE Supp. IV 45ff: none of his sources is later than the second century B.C. 

! Also Plat. Numa 8, Amm. Marc. 22.16.21, and some echoes in Lucian. The wording 
nb il principal sources is often so closely similar that there may well have been a common 
intr iinediate source (Bolus?). Nicomachus, though taking departure from the same 


sinere, introduces variants that are mostly characteristic of him. He calls his authorities 
and sul dfıoAoyor (Por. VP 23 =- Iam. VP 60). 
"dn the following notes, a passage that names Aristotle is cited in bold face type.) 


Ael 2.26, D.L. 8.11, Iam. VP 140 (on the text see Deubner, SbBln 1935, 677ff; other 
ngnimsals in Hölk 23, Corssen, RAM 1912, 37 n. 1; Lévy, Sources 14 n. 3); cf. lam. VP 30; 
Pon Dial. mort. 20.3--Nicomachus combines this with the Abaris episode, Por. VP 
at — bun PP ras. 
!' Ael, 2.26, 4.17, Ap. fim. 6. It is" Metapontum and Tauromenium" in Nicomachus 
Vee FP dun EP 134, cC 130), ""Vhurii and Metapontum" in Philostr. VA 4.10. 
pollens of Tyana imitated the feat: he was in Smyrna and Ephesus on the same day 
habitis loc. cit.). 
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(c) When Pythagoras stood up among the spectators at Olympia, 
people saw that one of his thighs was of gold. 
(d) He reminded Myllias of Croton that he had been King 
Midas.120 

(e) He stroked a white eagle in Croton.!?! 

(f) As Pythagoras was crossing the Casas River, the river hailed him 
in an audible voice, “Greetings, Pythagoras!" !?? 

(g) As a ship was entering the harbor of Metapontum, he predicted 
that a dead man would be found in it.123 

(b) In Caulonia, he correctly predicted the appearance of a white 
bear.!24 


119 Ap. H.m. 6, Acl. 2.26, 4.17, D.L. 8.11, lam. VP 140, Plut. Numa 8. Cf. Lucian V, 
auct. 6, Gall. 18, Dial. mort. 20.3. Olympia is named in Ael. 4.17, Plut. Numa8, and Amm, 
Marc. 22.16.21, and is probably to be supplied in Ael. 2.26; the other sources merely 
speak of an dyów or Béarpov. Lévy, Sources 20, assumes that Pythagoras appeared as an 
athlete (cf. above, ch. II 2, n. 5), but zapé$ve signifies an unintentional brief disclosure, 
not the nakedness of an athlete (see Plut. Praec. conj. 142c).—Nicomachus mentions the 
showing of the thigh only in connection with the Abaris scene and dismisses the matter 
with the verb reOpvAnra: (Por VP 28 = Iam. VP 135, cf. 91f.)—Alexander of Abonutel: 
chus copied the golden thigh (Luc. Alex. 40).—On Schol. Luc. p. 124.6f, see below 
n. 215. 

120 Ae]. 4.17, Iam. VP 143; alluded to by Nicomachus ap. Por. VP 26 = Iam. VP 63 
Maddalena (359 n. 86) contests the attribution of this to Aristotle, but since the same iten 
occurs in two sources in the midst of Aristotelian material, it is at least probable.—Tly 
name Myllias is used in Neanthes’ horror story at FGrHist 84F31 = Iam. VP 189fl 
Por. VP 6r. 

121 Ael. 4.17, Iam. VP 142, Plut. Numa 8, Amm. Marc. 22.16.21. Nicomachus (Pot 
VP 25 = Iam. VP 62) shows exact verbal agreements with Plutarch (dmepimrdpeva 
...Karayayetv); but he makes the whole story a proof of the validity of divination by 
birds, and sets the scene in Olympia, while he excludes the “ golden thigh" story fron 
Olympia (above, n. 119). 

122 Ael, 2.26, Ap. H.m. 6. The name of the river is Kécas in Aelian, while Apolloniu 
has the meaningless xarà odpov (i.e. Kacas?), and Diogenes (8.11) Neooos. In the Nico: 
machus tradition, Porphyry (27) has Kav«acos (meaningless; a mistake for xai Kdécav? 
L. Bieler, WS 48 [1930] 201-205, tries to explain this last by assuming the loss of a line 
in Por.; but he overlooks the context in Nicom. and the parallel in Iam., which show 
that not more than one word can be wrong). Iamblichus (134) has Néacos (obviously 
substituted, from the “handbook source,” for Kaókaaos; cf. D.L., Lévy, Sources 104, 
115). What we should expect is Kacas, which is a river near Metapontum (Bacchyl, 
11.119; Diels, Hermes 33 [1898] 334; Lévy, Sources 13). Can Néooos be a mishearing of 
Néa:@os, the river near Croton (as Arcerius suggested)? 

123 Ap, H.m. 6, lam. VP 142, Nicom. ap. Por. VP 28 (Iam. agrees exactly with Nicom.). 
Cf. Thrasyllus ap. Dio Cass. 55.11.3, CCAG VII 4.100. 1ff. 

14 Ap. H.m. 6, with a gap which is filled from Iam. VP 142. Nicomachus has a different 
version (Por. VP 23 — lam. VP 60), according to which, in Daunia, Pythagoras converted 
a wild she-bear to vegetarianism, and a similar tale (Por. EP 24. fam. VP 61) about an 
ox in Tarentum which, on the urging of Pythagoras abstained for the rest of its lite from 
eating beans. 


3. Metempsychosis and “ Shamanism” 


(1) In Etruria, he bit a poisonous snake to death.!25 
(1) After predicting to the Pythagoreans the outbreak of civil strife 
(anioi) he disappeared to Metapontum without anyone's seeing him 


go 128 
TD 
‘Iwo morc reports are only found in Iamblichus, in context with 


the Aristotelian material. It is possible that they go back to Aristotle: 

(k) Pythagoras took from Abaris, the priest of Apollo from the 
country of the Hyperboreans, the arrow with which he traveled, and 
thus established himself as the Hyperborean Apollo.1? 

(I) "They say of the man who bought Pythagoras’ house and tore it 
down, that he did not dare tell anyone what he saw, but that as a 
reult of this crime he was convicted of sacrilege by the Crotonians 
and executed. For he was convicted of having stolen the golden chin 
which had fallen from the god's statue." Pythagoras’ house is inviolate, 
like a sanctuary of the mysteries; the transgressor dies the death of a 
wapegoat.l28 

"hesc “miracles” are portents without interpretations, revelation 
and occultation at once. At a certain moment there is a glimpse of the 
divine the gleam of the golden thigh, the greeting of the river god, 
the arrival of the Hyperborean. Superhuman powers are evident in 
Pythagoras? prophecies, in his mastery of the animals, and in his 
control of space and time, as well as in the numinous dread that 


V^ Ah. Harn. 6. The tone is different in lamblichus (142): róv pukpóv óuv, ds dmerreive 
Adam. Rose corrects ós to öv, but probably Iamblichus himself changed the wording. 
Me passes on, with the phrase duoiws 9é, to the story of the driving out (dremewbaro) of 
another snake from Sybaris. (It is doubtful whether the double version stems from 
Aristotle.) That Pythagoras himself bit the snake (like must be combated by like!) was 
pni grotesque for Iamblichus. 

Ap. Han. 6. 

" Lans EP 140f, excluded from the Aristotle fragment by Rose. Corssen, RhM 1912, 
1H, ties to show that Hermippus is its source, using the argument that Pythagoras, who 
aunply takes his arrow away from “the unfortunate Abaris,” is presented in an 
unfavorable light; but, if Pythagoras is the “ Hyperborean Apollo,” Abaris has reached his 
ih stination and does not need the arrow any more (Lévy, Sources 18). Lévy, (Sources 14f) 
hanved that the rare feminine 7) otezós occurs not only in section 140 but also, pre- 
e ly, an Aristotle (Phys. 239b7). The excursus on Abaris, sec. 141, p. 79.18-23, has a 
ib relationship to Ap. Ilm. 4, and probably comes from a different source from the 
sunsonindinp, context. In that case, lamblichus may well be the author of the transitional 
pape pp. 70.23 80.1. The expression öuodoyoövra erroinger, the “confession” of Abaris, 
si ie mnniscent of the confession of Peter after the transfiguration of Christ, can scarcely 
lí add Perhaps it is not coincidence that in this passage (p. 79.23f) oterós is twice masculine 
ind ome feminine, in the manuscripts. (Deubner restores the feminine throughout.) The 
parallel version of the Abaris story at Lum. VP oirff has only the masculine. 

han EP 43. Timaeus reports that Pythagoras’ house became a shrine of Demeter 
(tating ssoEryir). On scapegoat rituals sec V. Gebhard, RE V A 1290ff. 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


attaches to his house. There is always something enigmatic about the 
meaning of these miracles, which is apparently revealed to the insidet 
but not explained to the uninitiated. The relation to Apollo is ambigu- 
ous, too. According to Aristotle, the Pythagoreans taught, ev rois ravu 
droppyrois, that “among rational beings there is that which is god, 
that which is man, and that which is like Pythagoras. "??? Here a phrase 
like Aoyuxóv £Qov betrays later terminology, though the idea of the 
intermediate would not contradict the identification with “ Hyper- 
borean Apollo”: the third kind of being could be gods in human form, 
But explicitness is avoided, just as the Euphorbus story does not go 
beyond a “perhaps” as to the hero’s divine status. 

A second group of legends is also attested in fourth-century sources, 
but it was controversial even then whether they apply to Pythagoras 
ot Pherecydes of Syros. In his Tripus, a book about the Seven Sages, 
Andron of Ephesus ascribed to Pythagoras what Theopompus ascribed 
to Pherecydes. Porphyry, who brings out the contradiction, brands 
Theopompus the " thief "39 —which prompts modern scholars to take 
the opposite view.!?! These are the stories: 

(a) Either Pythagoras in Metapontum or Pherecydes in Syros!?? took 
a drink of water from a well and predicted an impending earthquake. 

(b) Pythagoras in Megara Hyblaea or Pherecydes in Samos predicted 
that a ship, sailing with a favorable wind, would sink, and this 
immediately happened. 

(c) Pythagoras predicted the conquest of Sybaris or Pherecydes that 
of Messene, and in each case a friend was warned. 

(d) Pherecydes or Pythagoras, on the authority of a dream in which 
Heracles appeared, told the Lacedaemonians not to honor gold or 
silver; and in the same night Heracles bade the kings to heed the words 
of Pherecydes or Pythagoras.1?® 


129 Arist. fr. 192 = lam. VP 31; cf. lam. VP 30, 143f, Schol. BT Il. 1.340. Ps.-Apolla« 
nius of Tyana, Ep. 50, counts Pythagoras ev yeveı Sauuóvav. Corssen (RAM 1912, 39) and 
Kerényi (18) emphasize that this is not incompatible with the equation Pythagoras- Apollo. 

180 Porphyry, GuAdAoyos dxpéacis ap. Euseb. Praep. evang. 10.3.6 (DK 7A6) 
Theopompus’ version is also attested at D.L. 1.116 and Ap. Hm. 5 {FGrHist 115F76- 
71), Andron's (earthquake and sinking ship) at Iam. VP 136. 

181 For priority of the Pherecydes version are Corssen, RIM 1912, 33ff, Bertermani 
$8f, Rathmann 28. 

132 In Samos, according to Max. Tyr. 13.5. No location is named in Cic, Div. LAN 
and Plin. HN 2.191. 

133 This story is only found in D.L. 1.117 Theopompus F71, with the addition via 
8¢ MvOayspa mepidnrova aíra. But Porphyry mentions that Andron reported til 
more miracles of Pythagoras (wai #repd twa Touren dmayayan). Andron name 
Pherecydes as Pythagoras! teacher (DL. 1.119). 


3. Metampsychosis and “ Shamanism” 


‘These miracles all belong to the realm of prophecy. Prediction 
ul an carthquake is also ascribed to Anaximander; the addition 
nl the “drink of water” suggests an origin in cult practices. Com- 
parison of details? yields no conclusive argument for the priority of 
either version, though there is a serious chronological difficulty in 
the juxtaposition of Pherecydes and the fall of Messenia.1 It is scarcely 
possible to judge the date or the reliability of Andron; but there is no 
doubt that Theopompus was hostile to the Academy and also to 
l'ythagoras.33 In any case Andron attests the wide dissemination of 
Pythagoras legends in the fourth century. There is no reason to think 
nl Aristotle as being dependent on Andron.!3® 

later tradition adds little beyond the miraculous catch of fish, 
which does seem to be earlier than Nicomachus.“° What Aristotle 
feports is in tonc, quite apart from the nature of its attestation, anything 
but characteristic of “late antiquity." It was more likely to provoke 
Inter ages to mockery or protest. Alexander of Abonuteichus claimed 


"ho. Anaximander, see Cic. Div. 1.112, Plin. HN 2.191 (DK 124532). The mention 
af Anaxagoras (Amm. Marc. 22.16.22 [DK s9A10]) is doubtless the result of confusing 
the two men. 

I Ar the oracle at Clarus, the priest prophesied after drawing water from a secret 
pring in a cave (Tac. Ann. 2.54; cf. M. Ninck, Die Bedeutung des Wassers im Kult und 
fehen der Alten (Leipzig, 1921] 83ff)—Apollonian prophecy is combined here with 
"physi al” speculation about the subterranean forces that cause earthquakes. 

 Corssen (RAM 1912, 36) stresses that Pythagoras is not ordinarily connected with 
Meily (Megara Hyblaea). But why would a plagiarist not have put down “Croton” or 
"Metapontum," rather than betray himself? Aristotle has Pythagoras traveling to 
Hints (above, n. 125). 

Ci Kiechle 11 and 56. The fall of Messene is set at 600 B.C. (at the latest) in ancient 
tradition, but Pherecydes was a contemporary of Anaximander and perhaps dependent 
un hin (von Fritz, RE XIX 2030f), though some authorities give an earlier date (Arist. 
Boos, Suda s.v.). 

W^ pou sce above, ch. II 2, n. 61. This counterbalances the principal argument for the 
preuity of the Pherecydes version, namely that the attribution is more likely to have been 
awit lind in the direction of the more prominent figure, Pythagoras. 

© Ay Rohde (Q 135) thought. Corssen (RhM 1912, 32ff) equates the second anecdote 
given by Andron and the similar one in Aristotle (above, n. 123), and denies Aristotelian 


autlunahıp. Porphyry's wording makes it clear, however, that Andron told the same story 
a FE heopompus (D.L. 1.116), namely that the ship sank, whereas in Aristotle it has a 
tajar on board. Corssen finds Theopompus’ version simpler, but one can also interpret 


W, with its sensational tone, as a cruder variant of Aristotle’s. 

Nom. ap. Por. VP 25 = lam. VP 36; somewhat differently Plut. Quaest. conv. 
Ba rid, De cap. ex inim. ut. 9.910, Apul. Apol. 31. According to Nicomachus the event 
takes place between Sybaris and Croton, according to Apuleius near Metapontum. 
Pythagoras either buys some fishermen's catch and sets the fish free (Plut., Apul), or 
pretiis the number of fish that will be in the net and then, when the prediction turns out 
Hanat, bids the fishermen set the fish free. Knowing a number in advance is a feat 
atithuted to the seer from carliest times (Hes. Melampodia fr. 278 M.-W.); but here the 
teil ob prophecy could have been an addition of Nicomachus himself. 


IL. PYTHAGORAS IN THE EARLIEST TRADITION 


to be Pythagoras and displayed his golden thigh. In Lucian's judgment 
he selected and even exceeded “all the vilest and most damaging 
slanders ever vented against Pythagoras. 14 The stories of miracles are 
widely regarded as attempts to discredit him and put down as slander, 
Nicomachus expresses candidly his distaste for the crude, “plebeian” 
miracles, and tells the stories in such a way that the inexplicable is 
played down or ignored, so that what remains is, essentially, clair- 
voyance and the doctrine of the kinship of all living beings, and the 
exhortation to uepsrns. The golden thigh is only mentioned in con- 
nection with the wonder-worker Abaris, and is quickly disposed of, 
and completely unsophisticated details like appearing simultaneously 
at two places or biting a snake to death are omitted. In their place 
appear the somewhat sentimental tales about the conversion of wild 
animals. But even much earlier than Nicomachus these reports had been 
transformed. “Epimenides, Eudoxus, and Xenocrates" are cited as 
saying that Pythagoras was the son of Apollo. This eliminates not 
only metempsychosis but identity with Apollo, and closeness to the 
gods is expressed in the customary form of divine ancestry. 

The Pythagoras legend is attested for the fourth century B.C., and 
at least part of it was well known; what is more, it is distinct from the 
Platonizing interpretation current in the Academy, which made 
Pythagoras a doublet of Plato himself. It antedates Antiphanes, 
Andron, Heraclides. It was recorded by Aristotle, perhaps not without 
a polemical glance toward the Academy's modernizing interpretation, 
It was carried along, willy nilly, by others, though assiduously reine 
terpreted or, sometimes, rejected as slanderous, and all the while made 
the target of ridicule by its enemies. Finally, then, with figures like 
Apollonius of Tyana and Alexander of Abonuteichus, the wonders 
worker reappears in reality; such activity is to be sure “late antique,” 


but it revives preclassical patterns.“ 


141 Lucian, Alex. 4 (cf. 40). 

12 Above, nn. 109, 119, 117, 121, 124. 

143 Jam. VP 7 = Xenocrates fr. 22 H., Eudoxus fr. 86 Gisinger =: fr. 324 Lasserre. The 
authenticity of the Xenocrates fragment is doubted by Rohde (Q 128), Zeller (I 1.1023.$), 
and Levy (Sources 9.5), that of the Eudoxus fragment by Schaarschmidt (44£)-—without 
adequate grounds. Xenocrates had to reinterpret the Pythagoras legend (above, tin, 
19-20). Apollonius (lam. VP 5 Por. VP 2) quotes two lines from an elegy by a " Samlan 
poct” in which Apollo is named as Pythagoras’ father, Lévy (Sources, 105 n. 4, Lie 6 
n. 4) thinks the citation of Epimenides, Xenocrates, and Eudoxus is an interpolation in the 
Apollonius passage; if correct, this would speak for its authenticity, for in that case it 
must have been taken from a " handbook" source. 

Me Dhe influence of the Pythagoras legend is traced by Lévy, Lég., cf. above, n. 93; Off 
its effect on Athanasius! lile of St. Anthony, see R. Weitzenstein, SBHeid 1914, Lévy 
Lég. 129lf. Lévy, however, strongly overrated the influence of Heraclides on the legend. 


3. Metempsychosis and “ Shamanism” 


Oral tradition clearly is involved in the Pythagoras legend; we must 
expect alterations and distortions to have occurred. Still, for its origin 
no terminus post quem is set other than the historical Pythagoras,!* 
and faithful preservation of original traits cannot be excluded from 
the start. This is why we should try to understand the tradition before 
ilixcarding it, even though, consciously or not, scholarship tends to 
proceed from the assumption that legend is always secondary, because 
the “historical kernel" must be an event or pattern of events amenable 
lo common sense and not a "miracle." What if the "facts," 
ws we sce them, were experienced differently at that time? If 
the historical Pythagoras taught metempsychosis, this same hist- 
rical Pythagoras must have claimed superhuman wisdom, he had 
to use his own life as an example and find himself in the Trojan 
War. And if he wanted to make this credible, he had to—perform 
miracles. 

‘The katabasis of Pythagoras is very important in this context, but 
it is especially difficult to evaluate this tradition. Therefore we may first 
mitrvey what there is of similar phenomena in archaic Greece, in the 
hope that this will bring various kinds of confirmation and illumina- 
tion. 


l'rom ancient times Pythagoras, as miracle-worker, has been asso- 
timed with figures like Aristeas, Abaris, Epimenides, Phormio, and 
linpedocles.49 


An epic poem entitled Arimaspeia, by Aristeas of Proconnesus, 


Im un "M . . . 
In all cases of coincidence with the stories of Aristeas, Epimenides, or others, Rath- 
uU H H H ’ 
mani assumes that the ascription to Pythagoras is secondary; and Corssen (RhM 1912 
44) believes that the motif of simultaneous presence in two places (above, n. 130) was 
,n. 


men! imed for Pythagoras from a version of the Aristeas story not known to Herodotus 
‘below, n. 148). But if everything is late ascription to Pythagoras, where did his fame 
ane from? How could a cipher have exercised so much attraction? 

‘Ap. Fm. 1-6: Epimenides, Aristeas, Hermotimus, Abaris, Pherecydes, Pythagoras; 
ihn Al. Strom. 1.133.2 (cf. Tatian 41): Pythagoras, Abaris, Aristeas ' Epimenides, 
Frente, Empedocles, Phormio; Nicom. (Por. VP 29 = Iam. VP 135) : Em edocles, 
VNyumenicdes, Abaris, Pythagoras; Max. Tyr. 10.1ff: Epimenides, Pythagoras Aristess: 
tln HN 7.174: Hermotimus, Aristeas, Epimenides, Empedocles; Procl. In Remp II 11 : 
Arbicas Hermodorus (cf. below, n. 177), Epimenides; Greg. Naz. (Migne 35.581 £ 
raah 48.47): Empedocles, Aristacus (i.e. Aristeas), Empedotimus Trophonius. As 
july as Democritus’ book Jepi ray ev "Aibov there was a treatment nepi av dmodaveiv 
Nudie ror mera dvaBtovvrwy (DK 68B1), Wellmann (Abi Bln 1921.4, 12f£) thought this 
imak wasa forgery by Bolus; but it was included in Thrasyllus” tetralogically arranged 
atilogue of Democritus’ writings; certainly spurious items, like Bolus Xepókunrta 
pet as an appendix to the catalogue (D.L. 9.49). The topic was current in the fifth 
entur y n, as is shown by Soph, HE 6af. 


Il. PYTHAGORAS IN THE EARLIEST TRADITION 


was in circulation in the early sixth century 5.c.4 Aristeas told how, 
possessed by Apollo ($o«góAapzrros yevópevos) he had traveled to the 
country of the Issedones in the far north, and learned from them about 
the Arimaspi, the griffins, and the Hyperboreans who lived still 
further north. Herodotus adds a local legend from Proconnesus, to the 
effect that Aristeas died, and soon after was seen traveling abroad, 
while his body was found to have vanished. After seven years he 
appeared in town again, bringing his Arimaspeia, and then disappeared 
again. Herodotus also was told, in Metapontum, that Aristeas had 
appeared there and bidden the natives to build an altar to Apollo. 
“For (he said) Apollo had visited them alone among the Italians, and he 
himself had accompanied him in the form of a raven . . . And even now 
there stands in the agora, near the statue of Apollo, a statue inscribed 
with the name of Aristeas, and there are laurel bushes round about. "^14 
Herodotus calculates that the appearance of Aristeas in Metapontum 
occurred 240 years after his disappearance in Proconnesus. It is hard 
to account for this dating, though the incident in Metapontum must 
have been relatively late; one is tempted to think that the Metapontine 
coins might be relevant which, beginning to appear about 470 B.C. 
show Apollo with a branch of laurel 15° 

The report from Proconnesus is inconsistent. First Aristeas dies, ther 
his corpse disappears; possession and disappearance stand side by side 


M? J. D. P. Bolton, Aristeas of Proconnesus (Oxford, 1962; cf. Gnomon 35 [1963] 235-240) 
The terminus ante quem is a representation of Arimaspi on a mirror from Kelerme' 
(Bolton, pl. 1, ca. 575 B.C.), the terminus post quem the mention of the Cimmerlar 
invasion. Pindar mentions Aristeas (fr. 271), and the Arimaspea was used by Hecataeu. 
(Jacoby's notes on FGrHist ıF193-4) and by Aeschylus in the Prometheus (Bolton 45-64) 
The most important evidence: Hdt. 4.13-15. 

148 Between Artace and Cyzicus, according to Hdt. 4.14, “on the way to Croton” it 
Plut. Rom. 28, a contamination with the story which follows in Hdt. 

149 Hdt. 4.15. At Ath. 13.605c, too, there is a mention of the Sddvn xari (Sddvas li 
Hát.; cf. Giannelli 63 n. 1) of Aristeas in the marketplace of Metapontum. (Perhaps fron 
Theopompus: see Jacoby, FGrHist 115F248 n.) 

150 Giannelli 62 (cf. Head? 76; S. P. Noe, The Coinage of Metapontum II [New York 
1931] nos. 314ff, on the dating II off. One coin shows an altar next to Apollo, no. 319.) 
Herodotus at least places Aristeas later than Homer (2.53; according to Strabo 14.63g 
“some” would reverse the relationship). Proconnesus was founded in the time of Gyge 
(Strabo 13.587, 590). If the connection with the coins is correct, and Herodotus thu 
learned in Metapontum, about 440, about an event of approximately a generation carlier 
the Arimaspea would be dated about 710; but this docs not fit the history of Proconnesu 
(sce also Bolton [above, n. 147] 127). All the same, we must reject E. Schwyzer's con 
jecture of avykvprjoas for auyrupfaarra, which would show Herodotus dating his owi 
visit to Metapontum rather than the appearance of Aristeas (PhW 42 | 1922] $28; followe 
by Schmid I 1.303 n. 3). The point Herodotus is making is the time between Aristeat 
two apparitions (Meuli 154.2). 


3. Metempsychosis and “ Shamanism” 


In it that “Herodotus has combined two versions of the legend” 131 
| ater reports are unequivocal: the soul leaves the body and hovers about 
in the air “in the form of a bird." !9? Perhaps the contradiction itself, 
the failure to smooth over difficulties, and the lack of a clear separation 
uf body and soul, are signs of an archaic way of thinking. 

Aristeas is connected with Pythagoras by more than the similarity 
uf the legends in which they figured.!? Pythagoras was regarded by the 
initiated as the Hyperborean Apollo and died in Metapontum near the 
beginning of the fifth century. But the main authority on the Hyper- 
horeans was Aristeas, and the god who flew about the world, accom- 
panicd by his servant in the form of a raven, and finally alit in his 
apecial city, was the Hyperborean Apollo.! If, about 470, a mysterious 
prophet brought it about, by his message, that an altar and a statue were 
set up, then the new cult was obviously dedicated to the Hyperborean 
Apollo, and for whatever Pythagoreans there were in Metapontum 
at that time we must assume that the proclamation of Aristeas was 
understood, at least ev ázroppyjrois, as meaning that Apollo had lived 
in Mctapontum in the form of Pythagoras. The cult belongs 
with the legend; in both is reflected the activity of Pythagorean 
eireles. 

Abaris, too, is a priest of the Hyperborean Apollo, and even comes, 
himself, from the land of the Hyperboreans. He brought gifts from 


5! Jolie H 92.1 = 329 n. 109 Eng. ed.; Corssen, RhM 1912, 44. 

t Max, Tyr. 10.2, Plin. HN 7.174, Suda s.v. Aristeas. 

4 According to a late version (Ap. H.m. 2) Aristeas was seen on the same day in 
Pru onnesus and Sicily. (For Pythagoras, above, n. 118.) 

^! [he carliest mention of the Hyperboreans: Epigoni fr. 3, Hes. fr. 150.21 M.-W.; 
the anııval of Apollo in Delphi from the land of the Hyperboreans: Alcaeus fr. 307 
Vor wanda shield strap from Olympia (600-575 B.C.) in E. Kunze, Olympische Forschungen 
M Guso) 74; further references to the flying Apollo: Gnomon 35 (1963) 239 n. l. The 
titecks associated the name Hyperborean with Bopéas and Bopeáóes, and this fits in well 
with the disappearance stories (Hdt. 4.36, Diod. 2.47.7 = Hecataeus of Abdera FGrHist 
afql'y) J. Harmatta has recently suggested a derivation from *fópis, “mountain” 
Conr antiqua 3 | 1955] S6); A. J. van Windekens favors derivation from the root of dépew 


CU onductor" into the next world?), RAM 100 (1957) 164-169.—According to Ath. 605c 
{alveve, n. 149), Aristeas comes to Metapontum “from the Hyperboreans.” 
55564. Bolton 174f. The connection between Aristeas and the Pythagoreans was 


emphauzed by Rohde, Psyche II 99.2 — 333 n. 122 Eng. ed.; Diels, Parm. 21; Giannelli 
fy 64. "Aristeas of Metapontum” is found in the catalogue of Pythagoreans, lam. VP 
p 41 2 Deubner. According to Iam. VP 138, the Pythagoreans believe everything that 
is sand about Aristeas and Abaris.— Stein, in his note on Hdt. 4.15, interprets the visit of 
Apollo with relation to the remarkable fertility of the land of Metapontum; but from 
the very beginning this was represented by the ear of grain on the city's coins. E. Pais, 
Stunts della Sicilia | (1894) $48, conjectured, arbitrarily, that Herodotus had misunderstood, 
al that Aristacus rather than Aristeas had been Apollo's paredros in Metapontum. 
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there, according to Attic legend, to the Proerosia festival at Eleusis,1# 


Abaris has connections with other Greek cults,” and there were 
charms and oracles attributed to him.!5® Probably his meeting with 
Pythagoras had been recounted even before Aristotle’s time,5? though 
there were chronological difficulties.19? 

According to Herodotus, without ever eating, Abaris carried 
Apollo’s arrow all over the world,1# but as early as Heraclides it was 
said that he flew on this arrow,1#2 and this version is regarded as the 
original one.® It may be, though, that just as in the case of Aristcas, 
the tradition was self-contradictory from the beginning. There were 
alternative ways to report the activities of the miracle-worker; Abaris 
could not perhaps "actually" fly, but he could claim the ability, and 
even, in ecstatic ritual, act it out, as it were, as a shaman. Whoever was 
ready in his heart to believe, would speak of “flying;” those who were 
ready to discard the old-time magic would report the matter in the 
style of Herodotus. 

Epimenides, the famous Cretan “purifier,” comes from a different 
environment. That he slept for decades in the cave of Zeus was known 
already to Xenophanes.!% This puts Epimenides in the main line of 
specifically Cretan cult and myth. King Minos visited his father Zeus 
in that cave every eight years.!% Epimenides called himself Aeacus— 


156 Lycurgus frr. 84-85 Blass, Hippostratus FGrHist 568F4; cf. the Hyperborcans in 
Delos, Hdt. 4.33. 

15? Sparta, Kore Soteira (Paus. 3.13.2, Ap. H.m. 4, lam. VP 92, 141); Cnossus, (Iam, 
VP 92); Palladium (Firm. Mat. Err. prof. rel. 15). 

188 émwðai, Pl. Charm. 158b, where Zalmoxis is also mentioned; Ap. H.m. 4, Schol. Ar, 
Eq. 729. 

159 C£. n. 127. On Iam. VP 215, ch. II 1, n. 13. The source of the exposition in Iam. VP 
91-93 cannot be determined (Heraclides?). Nicomachus (Iam. VP 135 = Por. VP aW) 
presupposes it.—Abaris is given as a Pythagorean in Iamblichus’ catalogue, VP p. 145.17, 

160 Pindar (fr. 270) puts him into the age of Croesus, Hippostratus (FGrHist 568F4) at 
568/565, “others” at 696/693. C£. Jacoby on s68F4. 

181 Hdt. 4.36. Lycurgus, too, says that Abaris carried the arrow (fr. 85 Blass == Harpo« 
cration s.v. Abaris), as does Aristotle (Iam. VP 140; above, n. 127). For both linguistic 
and material reasons, we must reject the conjecture, repeatedly proposed (c.g. M. Maye 
RE XV 1357f, Roscher, Lex. I 2837) to substitute as róv (+- roUrov) diards mepidde 
for dis róv dioröv mepiédepe in the text of Herodotus. 

162 Heraclides fr. sıc. He is alßpoßarns in Nicomachus (Por. VP 29 : - lam. VP 13 
and in Iam. VP 91. 

163 Corssen, RIM 1912, 47, Meuli 159f, Dodds, Irr. 161 n. 33 (contra Rohde, Psyche i 
gt n. 1 ^ 327 n. 108 Eng. ed.). 

164 Xenophanes DK 211320 (Epimenides lived to the age of 154). Theopompus explicitl 
mentions the Dictacan cave (FGrHist 11516769, Max. Tyr. 10.1; cf. 37.1), though om 
might be more disposed to think of the one on Ida, mentioned by “Epimenides” (DK 
3124; Rohde, Psyche Prag nr 108 n. 24 Ung. cd.). 

> Od, 19.178, [PL] Minos 3190, PL Leg; 624b. On the Cretan Zeus, Nilsson 1 3231f. 
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this making himself a brother to Minos—and claimed “that he had 
been reborn many times” (moMarıs dvaßeßıwrevau).1#° The Cretans 
valled him veos Kospgs, thus bringing him into close relationship 
with Zcus.!"7 A voice speaks to him from heaven ;!#® and the Cretans 
wunilice to him as to a god.!? 

Oracles and theogonic poems were in circulation, bearing the name 
wl Epimenides? Doubtless much was attributed to him by later 
fingers, Plato’s report that Epimenides prophesied the Persian War 
ten years before it occurred is explained as meaning that at that time 
a new book of oracles “by Epimenides” appeared! Legendary 
miotils were added, too. Nevertheless, the purification of Athens from 
the Cylonian curse in the time of Solon may be regarded as historical. +2 
There were “caves of Zeus” in Crete, sites of the initiatory ceremonies 
af wert societies, who are reflected in myth as “Dactyls” or “Kou- 
teten. "79 "The initiation of the xaSaprijs by sleeping in the cave of Zeus 
hi comprehensible from this point of view. It also represents death and 
feaurection, for in the meantime Epimenides was regarded as dead. 
‘The long fast, made possible by the magic food dor, as well as the 
tattonıng, also are bound up with ritual. But given these facts, his 
beinp “reborn many times" and his identification with Aeacus are not 
Wevessirily "purely Pythagorean fabrication.” 5 There is never any 
Mention of à metempsychosis doctrine of Epimenides, only the unique 
eharacter of the initiate. The explanation is rather to be found in a 


W^ rpg; cf Procl. In Remp. Hl 113. When the Suda, s.v. Epimenides, says as e£ioı 
d d d Amina fede kaipór kai médw eloyeı ev ra odpari, the precise wording is no doubt 
terna y, perhaps taken over from Aristeas (as Dodds, Irr. 163.42); but it is hardly original 
iti hia saw either. 


m Myronianus ap. D.L. 1.115, Plut. Solon 12. Cf. the hymn to Zeus from Palaikastro, 
in which the pod is addressed as Meyıare Koüpe Kpóvete (Nilsson I 322f). 

© (heopompus (FGrHist 115F69, D.L. 1.115): as Epimenides was outfitting a sanctuary 
in the Nymphs, a voice commanded, py Nuupôv aAAd Aids. This Zeus was, then, 
winialiped mn a grotto or cave, 

wer) a (gan 

7" (Culbleed in DK 3B, and FGrHist 457. See esp. Diels, SBBin 1891, 387ff. 


FURL Pee 6424; Diels, SBBln 1891, 395, and DK I 32 n. 
Va Ages th. Pol. d, Plut. Solon 12, Neanthes FGrHist 84F16 (Ath. 13.602c). See Diels 
RAN 1Wot, 190. 


“Aw Lil. 19, Por. FP 17, Eur. fr. 472. Cf. Nilsson I 261-264; P. Faure, Fonctions des 
trennen aeteives (1904). 
HAA Theophr. Híst. pl. 7.12.1, DL. 1.114, Plut. Conv. sept. sap. 157d (DK 3A $). 


Voc od ds as attributed to Heracles by Verodorus (FGrHist 31F1), to Pythagoras by 

Bingen» Antonius (Por, KP 34). See Rohde, Rom. 275 n., Haussleiter 79ff, Dodds, Irr. 

tin 4> (Diels regarded the " Orphic asceticism” of Epimenides as secondary, SBBln 

Hut, ins) On tattooing, sce Suda s.v. Epimenides (DK 342), Dodds, Irr. 163 nn. 43-44. 
Uh E nely SII 0891, 396 n. 1. 
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parallel development from common origins; Pythagoras too, as the 
legend says, sought initiation in the cave on Ida.!7$ 

A journey of the soul, in pure form, was attributed to Hermotimus 
of Clazomenae: His soul left his body and wandered about, while the 
body lay as though dead, until one day his enemies burned the body 
while the soul was absent." Hermotimus could predict future events; 
the Clazomenians built a sanctuary in his honor.!’® Here too there is 
ritual to go with the legend. 

The stories of Phormio and Leonymus take us to Croton. Phormio is 
mentioned as early as Cratinus, interestingly enough in the comedy 
Trophonius. Theopompus relates, among other things, that Phormio 
was wounded, in a battle, by divine opponents, the Dioscuri. Ht 
was told by an oracle to travel to Sparta—obviously to the hous 
of the Dioscuri; and when he laid hand on the door, he found 
it was the door of his own house in Croton. He was home, safe and 
sound.!?? i 

The tale of Leonymus is almost like a doublet of this.!*? In the 
battle on the Sagras he was wounded by Ajax, who was fighting in the 
ranks of the Locrians. To be healed he had to go, at the behest of the 
Delphic Oracle, to the “ White Isle," where he met Achilles and Ajax, 


176 Por, VP 17 (Antonius Diogenes?), D.L. 8.3. The connection of Pythagoras and 
Epimenides is obviously secondary; Pythagoras is sometimes the teacher (Nicom., Pot 
VP 29 = Iam. VP 135; cf. lam. VP 104, 221f) and sometimes the pupil (Apul. Flor, 1$ py 
59, D.L. 8.3). For a purported piece of evidence from Epimenides about Pythagoras, see 
above, n. 143.—A unique rebirth story was told of Aesop, as early as the fifth century iG 
(Plat. Com. fr. 68, ca. 400 B.c.; Schmid I 4.145ff; Hermippus ap. Plut. Solon 6; Ptolemaeus 
son of Hephaestion ap. Phot. Bibl. rs2brr). This is not “parody of Pythagorean 
teaching" (as Hausrath says, RE VI 1710; cf. Schmid I 1.675 n. 2), but has its roots 
in ritual The uncomfortable feeling about the killing of the scapegoat was countete 
balanced by the purported revival (A. Wiechers, Asop in Delphi [Meisenheim, 1961] 

ff). 
ae Ap. H.m. 3 (pethaps from Theopompus, like sections 1 and 5; Rohde, Psyche M 
95.1 = 331 n. 112 Eng. ed.), Plin. HN 7.174, Plut. De gen. 592c-e (" Hermodorus"), 
Tert. An. 44. 

178 Ap. H.m. 3, Tert. An. 44. According to Aristotle, Hermotimus had a doctrine about 
voös before Anaxagoras (Met. 984b15; fr. 61 = Iam. Protr. 48.16f) cf. M. Detienne, "Let 
origines religieuses de la notion de l'intellect: Hermotime et Anaxagore," Rev. Philos, 
89 (1964) 167-178. 

17? See Meineke, FCG II 1227ff; Diels, Parm. 17ff; Cratinus fi. 223 Kock; Theopompur 
FGrHist 115F392 — Suda s.v. Phormio (who adds an ecstatic journey to Cyrene), Clem: 
Al. Strom. 1.133.2 associates Phormio with Aristeas and the rest (above, n. 146); Paus. 3, t£ 
gives a different story of Phormio the Spartan and the house of th. Dioscuri. 

18 Paus, 3.19.11-13. Somewhat differently Conon FGrHist 26V 1818, who has no epiply 
any on the island, only a sacrifice. Tert, An. 46.9 and Herm, Phdr. p. 75 Couve, «a 
Schol. PE Phdr. 243a have him healed in his sleep. On the matter of the battle at thi 
Sagras, above, ch. I 2, n. 40. 
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ind then returned home sound. The “ White Isle,” later localized 
ti the Black Sea, was originally identical with the “ White Rock” in 
he underworld, and Leonymus was “the first" to visit this island. 
Is in this case recovery is not possible without a regular journey to 
he nether world. Phormio obviously did his "traveling" in a trance 
tate; and many thought that Leonymus had only been dreaming. 

‘The legend of Stesichorus is bound up with the story of Leonymus: 
the latter brought from the White Isle Helen’s instructions to 
Stesichorus, that by composing his palinode he might regain his sight. 

Both the Leonymus and the Stesichorus stories have been supposed 
to go back to a Pythagorean origin,!* and a certain amount of coinci- 
(lence in place and time is not to be denied, though the epoch of 
Mesichorus is earlier than that of Pythagoras.!5? There was a belief 
In southern Italy that healing could be won by an ecstatic journey into 
the world beyond, to the gods. And as they thought of their ancestral 
pods as quite literally fighting in the ranks,!# the healing legends too 
might be bound up with ritual activity. 

In fifth-century Sicily, Empedocles could promise his pupils: “Thou 
thalt stay the power of the unwearied winds which sweep upon the 
varth ... and, if thou wish, bring back their breath again. After dark 
tain thou shalt cause a seasonable drought for men, and after summer's 
drought bring on the streams that nourish the trees... Thou shalt 
hring back from Hades the strength of a man who has died. "155 The 
Hinpedocles legend reports the miracles as having been accomplished; 
m has been said, he was "the creator of his own legend.” But how 
could he have created it, how could he have called himself a god, if 
he was not able actually to perform, or at least to pretend to perform 


"" [he translation of Achilles to the “ White Isle" is already mentioned in the Aethiopis 
(Wil Chrestom.). The localization of the island in the Black Sea is as early as Pi. Nem. 
449 CL Rohde, Psyche II 371ff = 537ff Eng. ed., Roscher, Lex. s.v. Leuke.—Od. 24.11. 

w Detienne, RHR 1957, 129ff. Diels, Parm. 17ff, suggested that an epic poem on the 
harle at the Sagras was the source of the story of Phormio and Leonymus. 

" The new fragments of Stesichorus (D. L. Page, Lyrica graeca selecta [1968] 263-268), 
aban with the archacological evidence, confirm the dating of Stesichorus in the first half 
id tlie sixth century. 

4 In the battle against Sybaris, Milo led the Crotoniates in the garb of Heracles (Diod. 
123546). Groton was regarded as having been founded by Heracles (Ov. Met. 15.8ff, 
lai UP 50). According to Conon (above, n. 180), the Locrians left a place for Ajax in 
then battle order; on Ajax as divine ally, see P. von der Mühll, Der grosse Aias (Basel, 
ture) rl 

ye pa paff, tr. Guthrie. Cf. Hippoc. Morb. sacr. VI 258f£. L. 

Dodds, frr. 145, after J. Bidez, Biographie d'Empédocle (Ghent, 1895). Heraclides 
Vou us! “Arrous (fir. 76-89 Wehrli) takes as its starting point the last line quoted here 
(Boii) 
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extraordinary and amazing fcats? His saga must have its roots not in 
literature, but in reality; and indeed Gorgias testifies that “he himself 
had been present when Empedocles performed feats of magic.’ 
According to Timaeus he restrained the destructive north winds at 
Selinus by the use of bags made of asses’ hides—that is, by a secret 
sacrifice in the manner of the Hyperboreans.!#® 

A “ journey into the underworld” was actually part of the ceremony 
at the oracle of Trophonius in Lebadea.!8® The one who is to consult the 
oracle was borne by a wind into the depths, feet first, as the dead are 
carried. After the god has appeared to him, he returns to earth, often 
after a lapse of several days. Before the sanctuary were the springs of 
Lethe and of Mnemosyne, whom the initiate expected to see in the 
underworld, according to the evidence of the Gold Plates. Trophonius 
is a Zeds Xßövios—Epimenides too met Zeus in the bowels of the carth, 
But in Lebadea there can be no doubt that the main thing was ritual, 
not legend. We do not know whether the visitor to the oracle was put 
into a trance state—there were long ritual preliminaries, and not 
everyone was admitted—or whether perhaps machines may have been 
used, of the kind used in the katabasis of the Roman Bacchanalia, 
according to Livy.!?? It is significant, however, that legend connccted 
a Pythagorean, Parmiscus, with the otherworld journey of Lebadca.1*! 


187 Satyrus ap. D.L. 8.59. Diels, SBBln 1884, 344, tries to weaken the force of thit 
evidence by referring it not to a writing of Gorgias, but to a dialogue of Alcidamas: 
cf. Burkert, RhM 1962, 48. 

188 FGrHist 566F30 = D.L. 8.60. One thinks of Aeolus’ leather bag. See R. Strömberg, 
Acta Univ. Gotoburg. 1950.3, 71-84, who cites additional comparative material. On tht 
Hyperboreans’ manner of sacrificing, see Pi. Pyth. 10.33. 

189 The principal source is Paus. 9.39; cf. Hdt. 8.134, IG VII 3055, 4136, Rohde, 
Psyche I 119ff = 92ff Eng. ed., Radke, RE VII A 678-695. Nilsson (II 450) does not believe 
that the full development of the ritual came before imperial times. But Dicacarchus spoke 
of a katabasis (frr. 13ff), and said that “nescire ea melius esse quam scire" (fr. 17). Semos 
(FGrHist 396F10) speaks of one who consulted the oracle and lost his ability to laugh. 
Nilsson's assertion that the "spring of Lethe" was an idea invented after Plato, and that 
the spring of Mnemosyne belonged to the Hellenistic age (II 226f, Op. III 85-92) has been 
refuted by the gold plate of Pharsalus, which has the phrase Mvnpoovvns Aipvy (ca. 
350 B.C.; Arch. eph. 1950-1951, 98ff). U. E. Paoli calls attention to the significance of the 
fact that the visitor to the oracle is carried away feet first (Die Geschichte der Neaira | Bern, 
1953] 43). 

199 Livy 39.13.13: "raptos a dis homincs dici, quos machinace illigatos ex conspectu in 
abditos specus abripiant." On this, sec Festugiére, Mél. d'arch. et d'hist. 56 (1954) o4ff. 
(At p. 95, he conjectures that a mechanical contrivance may have been used in the Tro- 
phonius ritual.) 

191 Semos FGrHist 396F 10, and the Delian temple inventory of 279 n.c. IG XI 2.161117, 
DK 20). The age of the legend is indeterminable; the older inventory lists are all frag- 
mentary. It is possible that a dedicatory gift was ascribed later to. Parmiscus. (The form 
Tlapptoxos is found in the inscription, elsewhere often Happevíakos; cf. DK 20) + 
Apollonius of Tyana, too, was à visitor to Trophonius (Philostr. 174 8.19). 
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In many places there were subterranean installations which presented 
the underworld in physical form. The structures at Clarus are impres- 
tive, the adyton with the spring that gives out the oracle lies under the 
eella of the temple9? And even more amazing are the subterranean 
pamageways at Baiac, near Cumae—if they really belong to the rites 
ul the Cimmerians” and not merely to the water supply.!9? There is 
aho the mysterious mundus at Rome, visited by boys.!?* In connection 
with the cult of Demeter there were megara, subterranean rooms or 
avers, into which offertory gifts were lowered.1% 

Mus last brings us back to Pythagoras. His house, says Timaeus, 
Was made into a temple of Demeter; and woe to the uninitiated who 
@ntered itl In various segments of the tradition we have reports of 
sulterranean chambers in which Pythagoras met with his disciples;!?" 
and above all, we learn ofa katabasis of Pythagoras himself, although the 
glearest allusions to it are in the distortions of ridicule and parody. 
Hieronymus of Rhodes said!?? that Pythagoras descended to Hades 
and raw how the souls of Homer and Hesiod were atoning for what 


WE Robert, Archacolog. Reports 1959-1960, 41f; “MunOévres Eveßdrevaav,” RPh 22 
(Hy) avo. CL Tac. Ann. 2.54, above, n. 135. 

mil F. Paget, In the Footsteps of Orpheus (London, 1967), thinks he has found the 
partei mentioned by Ephorus FGrHist 70F134. 

U Cato ap, Festus p. 154 M. 

WES hol. Lucian p. 275.23 Rabe, Menander fr. 870 Körte, Paus. 1.27.3, 9.8.1, Plut. 
Be h rot On 378c, Aclius Dion, s.v. uáyapov, Paus. Att. s.v. ueyapov, Hsch. s.v. Méyapa 
M hede, Die Ruinen von Priene (1964?) 93.—An inaccessible subterranean megaron 
war dinavercd a few years ago in Posidonia, where a potsherd was found with the 
weeds TAS NYM@AL EMI HIA[PON (B. Neutsch, SBHeid 1957.2). Cf. also Hdt. 
LESES 

a pe allin 566F131, lam. VP 143 (above, n. 128). 

W Antiphon Hepi ray ev dperfj sporevaávrav (certainly not the Sophist Antiphon, 
as Neatle tried to show in ZN E 1.393 n. 3), Por. VP 9 = Iam. VP 27: In Samos, Pythagoras 
él» (dj nddeas dvrpov oixetov ris Eavrod diAoaoóías moujcavra Ev rourw Ta TOAAG. 
Hi dpépas nui ris vurrös Ötarpißew avvóvra oMyois rv éraipov. Iamblichus adds, 
pribalily tiom the same source, róv abröv rpórov Miv ob Auös við dıavondeis. Diogenes 
Antius ap. Por. VP 34: ómóre edv advroıs Eykaradvoeodaı péňdor Kai evradda xpóvov 
ih erdtarphfer, dAMpow expiro kal aöuboıs rpoóais, like Epimenides (above, n. 174). 
Hippol Bef 1.2.18: ev dôúrois Karayeloıs Ņpepeîv mole: pavOdvovra.—To this context 
belongs the subterranean basilica near the Porta Maggiore in Rome, on which see 
tanen, Has, passim. To be sure, the interpretation of this as a cult site is controversial. 
(F E Hastet, De datum van het grote hypogacum bij de Porta Maggiore te Rome [Diss. Leiden, 
tat contra, C. C. van Essen, Mnemosyne 4.13 [1960] 277-280.) 

(p as W. DL. 8.21 (on the attribution of this to Heraclides, see above, ch. II 1 
toga) Levy (Sources 37.1, Lég. 82£) misunderstood the ironical conclusion and thought 
the andberenme was to the punishment of adulterers (cf. Iam. VP $0); he therefore had to 
athieties the List clause, xai 87) xat bua robro riu] fvat bad rõv ev Kpórævi. Human life 
hi only puly fulfilled by the consummation of marriage, and those who remain aredeis 
will autera thought that is also expressed, in a different form, in the myth of the 
Hanabdes (See Carcopino, Bas. 121 n. 1, with references.) 
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they had said about the gods (this does not sound very archaic), ° 
and also how those were punished "who would not lie with theit 
wives; and this, of course, is why he was honored in Croton." (The 
gibe in this last clause is unmistakable.) Much more influential was the 
account of Hermippus :?99 


After arriving in Italy, he built a little underground room and 
instructed his mother to write down events, as they happened, on a 
tablet, recording the time,?! and to keep passing these notes down 
to him until he came back up. His mother did this, and after some 
time Pythagoras came up thin as a skeleton. He went into the 
assembly and announced that he had just returned from Hades, 
What is more, he read off to them an account of what had happened 
during his absence. Taken in by his words, they wept and moaned 
and were sure that he was some kind of divinity; so that they even 
entrusted their wives to him, thinking that they too would learn 
something from him. And they were called IIvdayopırat. 


The mocking tone of this account of a “journey to the underworld” 
is of course unmistakable. The question remains, however: how did this 
sound when it was taken seriously; and how old is the story? The usual 
assumption is that Hermippus’ account is a simple transference to 
Pythagoras of what Herodotus and, after him, Hellanicus??? had 
reported of Zalmoxis, the Getic god; but it may be that the matter is 
more complicated than that. 


1% The background of this detail is to be found in Xenophanes and Plato. On the 
Homeric poems in (late) Pythagorean tradition, see Delatte, Litt. 109ff, and M. Detienne, 
Homére, Hésiode et Pythagore (1962). 

200 D.L, 8.41, Tert. An. 28, Schol. Soph. El. 62 = Suda s.v. 75y. Allusions at Lucian 
Gall. 18, Celsus (Origen C. Cels. 2.55), Eustathius on Od. 11.592, 24.264. See Delatte, 
Vie 244ff, Lévy, Sources 37ff. It is open to question whether there is a relationship te 
Heraclides at this point (see ch. II 1, n. 32). The fact that Tertullian, the Sophocles scholium 
and the Suda connect this passage with Heraclides fr. 89, does not prove that Hermippu 
himself had cited him (pace Corssen, RhM 1912, 23, and Lévy, Sources 40; Rohde, Psych 
II 419 — 599 Eng. ed., is hesitant). 

201 rd yıwöneva eis 8éXrov ypd$ew amperouuevmv kai tov xpóvov. Lévy, Sources 38.4 
Leg. 129ff, translates "sealed letter," and sees in the reading of a sealed letter a furthe 
miracle (cf. Philostr. VA 3.16, Lucian Alex. r9ff). But this leaves the words xai Tov xpóve 
unaccounted for; and one would expect ceonpempeévyv. anpeiodadaı means “mak 
notes," and the participle refers to r pnrpi. (The change of case is not uncommon; € 
Eur. Med. 57f.) 

202 Hellanicus, Bapßapıra vójapa, FGrHist 4F73. Here Zalmoxis promises the “return 
of the dead and is therefore teaching a kind of metempsychosis, while Herodotus on! 
speaks of immortality. The complete dependence of this book of. Hellanicus upe 
Herodotus (and Damastes of Sigeum) is stressed by Porphyry (Euseb. Praep. evar 
10.3 FGrHist 4V72), but it cannot be proven spurious (Jacoby 454). 


-— 
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The Greeks called the Getae Téras rods adavarilovras, for this 
teemed particularly noteworthy to them. “They believe that they 
ilo not die, but that when someone succumbs he goes to the daimon 
Zalmoxis” (4.94). Every four years they send the god a “messenger,” 
in the form of a human sacrifice. “But as I learn from the Greeks who 
live on the Hellespont and the Black Sea, this Zalmoxis was a human 
beinp, a slave, in Samos, of Pythagoras the son of Mnesarchus” (4.95). 
Zalmoxis was set free and returned to Thrace a rich man. There, thanks 
to his Greek culture, he could easily impose on his fellows, especially 
dnce they were “a bit simple-minded” (jmadpovésrepo), “being 
acquainted. with the Ionian way of living, and with manners more 
polite than those of Thrace in that he had been familiar with Greeks, 
and. with Pythagoras, who was not the meanest sage in Greece.” 
falmoxis built a banqueting hall in which he entertained the most 
prominent. citizens, and promised them that his guests and their 
dewendants would not die, but would live forever in enjoyment of 
everything good. In the meantime he had built an “underground 
Bhamber" to which he now withdrew for three years, mourned as 
deal. Then, in the fourth year, he reappeared; and now the Thracians 
believed in him, and believed in the conquest of death and in immortal- 
Wy. "Concerning this underground dwelling," says Herodotus, “I 
am neither excessively doubtful nor excessively credulous. I do think, 
though, that this Zalmoxis lived many years before Pythagoras” (4.96). 

It is not difficult to see the connection between the Thracians’ 
Himal and myth.2°3 Just as, once upon a time, Zalmoxis had disappeared 
fur three years and reappeared in the fourth, so the god is summoned 
every four years, by the “messenger” —summoned to a ritual meal, 
which provides a guarantee of immortality. 

Pinle in Greek culture and Greek cleverness are obvious in the 
arent the colonists gave Herodotus. They are far above Thracian 
hatlatisins a slave among Greeks can be a god among Thracians and 
make them believe anything he chooses. 

Hennippus story has been called a freche Uebertragung.2 But the 


* (y thus sce F. Pfister, “Zalmoxis,” Studies Presented to D. M. Robinson II (St. Louis, 
Wii ins 123 (p. 1113 on the various forms of the name in Greek). There is now epi- 
graphs al attestation of" Zalmodegikos” as the name of a Thracian prince (D. M. Pippidi, 
Sud die 1 [1901| 53-66; SEG 18 [1962| no. 288). 

95 C wen, RAM 1912, 43; similarly Rohde, Q 106 n. 1, Lévy, Sources 39, Leg. 133. 
une PFHernappus derived the doctrines of Pythagoras from "Jews and Thracians," 
Oei Ap 1.105), he doubtless knew Herodotus’ Zalmoxis story, and probably also 
anpha his dating of Zalmoxis before Pythagoras. 


I. PYTHAGORAS IN THE EARLIEST TRADITION 


Greeks were often inclined to attribute to foreign peoples things that 
were really Greek, and Herodotus in particular mentions many things 
in his accounts of foreign peoples which he intentionally omits when 
writing about Greeks. The most striking example is the Egyptians’ 
alleged doctrine of metempsychosis, but the situation seems to be the 
same with abstinence from beans? and with the novella about 
Rhampsinitus’ treasure house.?°° Herodotus tells about werewolves 
among the Neuroi of Scythia, but has nothing to say about similar 
phenomena in Arcadia.?9? 

The striking thing about the Getae is their belief in immortality, 
and this must have been the reason Herodotus’ informants thought of 
Pythagoras. lonian manners and Ionian cunning could have given 
Zalmoxis ideas in other realms, but Pythagoras was the authority in 
questions of the afterlife and of immortality,208 as we learn not only 
from Ion but from Herodotus himself. This reputation must have been 
familiar to the Greeks in plain and memorable terms. Herodotus 
assumes that one knows what he means when he says Pythagoras was 
“not the weakest” oodıorrs of the Greeks. Therefore, it will be well 
to consider whether specific details of the Pythagoras tradition are 
reflected in the Zalmoxis story.2°® 

It is doubtful whether the “subterranean chamber” really belongs 
in the Zalmoxis tradition. According to a report from the age of 
Caesar, there stood beside the king of Thrace a revered priest of 
shaman who was a successor of Zalmoxis—at that time a certain 
Decaeneus, beside King Burebistas—and he dwelt, as Zalmoxis did, 
on the holy mountain Cogaeonus.?!° Given the strong tendency for 


205 Above, n. 48. 

206 Hdt. 2.121. The cult legend of Trophonius and Agamedes is very like it, while on 
the other hand no Egyptian reference to it has been found (cf. Radke, RE VII A 680, Lévy, 
Lég. 187). In the Rhampsinitus story as with Trophonius, a katabasis is involved. According 
to one version (Schol. Ar. Nub. $08), Trophonius was starved in a subterranean chamber, 
as Pythagoras, too, died of starvation (Satyrus ap. D.L.8.40, Dicaearchus fr. 35). 

20? Hdt. 4.105—Plin. HN 8.81, Varro ap. Aug. De civ. D. 18.17, Pl. Rep. s6sd. 

208 After Zeller (SBBlu 1889, 992), Rathmann reluctantly draws this conclusion from 
Hát. 4.94ff. So does Maddalena (347ff), though he tries also to find that this is in contradice 
tion to the doctrine of metempsychosis. Cf, however, the version of Hellanicus, n. 203 
above. On Ion fr. 4, and Hdt. 2.81, see above, nn. 13, 39. 

209 Boyancé, Muses 134, finds here the most ancient reference to the special significance 
of cult meals for the Pythagoreans. Morrison, CQ 1956, 1371f, goes further, trying to 
find a social and political significance: in the andron Pythagoras presents his doctrines tà 
the assembled Ionian bourgeois, a audire like Xenophanes. But it seems that the 
essential point is in the following trick, without which not even. the ‘Thraciany would 
believe in immortality. 

9 Strabo 7.2970. 
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pelipious traditions to cling to holy places, we may believe that in 
Herodotus’ time, too, the Thracians thought of Zalmoxis as being 
on his holy mountain, and not in an underground dwelling somewhere. 
Hut af this is so, this is a Greek motif; and it may have been that the 
Geeks imputed to Zalmoxis rather a slavish imitation of Pythagoras. 

Hermippus' account surely cannot, in all respects, be derived from 
Herodotus. The notes passed down into the underground room could 
ke explained as an elaboration of the trick; Pythagoras must know who 
has lied in order to describe his experiences in Hades in a credible way. 
But how does it happen that his mother is his confidante and assistant? 
It in highly unlikely that Pythagoras brought his mother with him to 
Croton, and such an idea is never mentioned in the tradition. What 
we have, then, is a rationalizing version of something quite different. 
Pythaporas brings with him from Hades rfj unrpos wapayyeAuara 
(gommands of “the mother”), a message from the divine Myrnp— 
Demeter?! Thus the “little dwelling" becomes a sanctuary of Deme- 
tet, as l'imaeus says Pythagoras’ house was (above, n. 196). In this case, 
however, Hermippus has an element of the story that does not derive 
from Herodotus, and whose significance is no longer understood— 
therefore something quite ancient, and belonging originally to the 
Pythaporas legend. Another feature of the story that makes the 
Wipression of being genuine and ancient is the wasting away of 
Pythaporas. Intensive fasting always forms a part of the routine of 
alhamans and fakirs.222 This is not mentioned in Herodotus’ account 
either!" so chat Hermippus' report has independent value as evidence 
alongside that of Herodotus. It shows Pythagoras in the role of a 
hierophant in the cult of Demeter.?4 

Ihe most remarkable detail of the Pythagoras legend, his golden 
thigh, points in the same direction. Antiquity understood this as a 
sgn ol divinity, but we find no explanation of just how this is so.” 


9 (4 the intentionally ambiguous characterization of Callias as fepeds rs unrpös Kai 
tfa Heyaipés in Andoc. De myst. 124 (L. Kocnen, Studien zur Textgeschichte und Text- 
brinik [C ologne, 1960] 87.) 


(the Apor of Epimenides (above, n. 174). 
*P A tou year fast is impossible, as Herodotus knew. But the four-year cycle was an 
essential feature of the Thracian ritual (above, n. 203); so this detail had to be dropped 


lean thé Zalmoxis story. 

"tr Ad. fr. 10, on a megaron that may only be entered by hicrophants. 

#1 was obviously considered a purported proof of divinity as carly as Aristotle 
(laa Tiago, above, n. 119). A scholium on Lucian (p. 124.6f Rabe) tells us that the thigh 
ab Pythagoras was imprinted with an image of Apollo (dvrerumapevor). Cf. Dodds's cau- 
Huns remarks hr. 163 n. 43. Lévy, Sources ta, Lég. 49 n. 1, interprets both the golden thigh 
amd the mage af Apollo as phenomena of the sun's glare; but why precisely the thigh? 


IL. PYTHAGORAS IN THE EARLIEST TRADITION 


Long ago Wilhelm Mannhardt made reference to myths of dismem- 
berment and revival;#* but here again, the legend is based on the 
actuality of the initiation rite. It was merely imitation of Pythagoras 
when Alexander of Abonuteichus, at a mystery ritual, let a glimpse of 
his golden thigh be seen, but it is worth noting that this festival itself 
was organized on the pattern of the Eleusinian.?" More important i$ 
what Prudentius says in our most detailed description of the cult of 
the Mother, namely that persons dedicate themselves to the Mother 
and receive her “seal” (sphragitis), which is burned into them with rede 
hot needles; and at the burial of an initiate the “dedicated member" 
of the body was covered with a gold plate.?1? Tattooing of the Galli is 
attested for the Hellenistic period.?? But, before all, the myths tell 
over and over of the favorite of the Great Mother being wounded in 
the thigh,22° as also of the thigh wounds of those who attempt to make 
their way into the underworld.” Only he who bears the sign can 
descend into the pit with impunity.2? In the same way, Pythagoras’ 
golden thigh is the sign of the initiation which makes it possible for 
him to travel to Hades. 

Are we to suppose, then, that Hermippus' whole story, including the 
golden thigh, is literally true? In any case it contains reflections of 
ancient ritual practices which survived for a very long time.?? And 
though there is no direct testimony on the matter before Aristotle, 
Hieronymus, and Hermippus, we must take account of certain possible 
allusions in earlier literature. In the Electra, for example, Sophocles 


216 Germanische Mythen (Berlin, 1858) 74. Against Mannhardt, Meuli (1óoff) cites 
Siberian myths of “golden heroes" and “ golden gods."—On dismemberment and revival 
in shaman initiations, see Eliade, 45ff, 53. 

21? Lucian, Alex. 38, 40. 

218 Prudent. Perist. 10.1076ff; F. J. Dölger, Sphragis (1911) 41ff. 

219 Etym. magn. s.v. I'áAAos, Plut. De adul. et am. 56e, 3 Macc. 2.29. 

220 Adonis; for Atys (or Attis), see Hdt. 1.34-45. 

221 Heracles bitten by the serpent in the tail of Cerberus, Apollod. 2.5.12; cf., for 
example, a volute crater in Munich, no. 3297 (Furtwängler-Reichhold pl. 10).— On 
Theseus, Schol. Ar. Eq. 1368; on the death of Miltiades, Hdt. 6.134. C£. Phronesis 14 
(1969) 22-27. 

222 The Galli in Hierapolis, Strabo 13.629, Damasc. Isid. 131; Dionysus: Hor. Carm. 
2.19.32.— The Ethiopians tattooed their children on the knee with an image of Apollo, 
according to Lydus Mens. 4.53 p. 110 Wuensch.-—Each of the Scleucid kings, descendants 
of Apollo, had a birthmark on his thigh (Justin 15.4.3-5). 

225 There are surprisingly similar stories of the prophet living underground and sub= 
sequently appearing in lranian-Arabic tradition (G. Widengren, Tranisch-semitische 
Kulturbegegnung [1960] 62-66). 
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has Orestes say that he will not scruple to give a false report of his 
death 4 


hy yàp eldov moAAdkis kai Tods codovs 
t / 4 . ^ v H 
Ady narnv OvicKovras’ elf, órav Gópovs 


éMhvow adis, exreripnvrat mAéov. 


"The wise" win special honor by being regarded as dead for a timeand 
then returning. The stories of Aristeas and Zalmoxis, as told by Hero- 
diti, ™ provide excellent examples of this; but would it be these 
persons that would most readily come to an Athenian spectator’s 
Mind, or rather Pythagoras—' EXjvov. oby ó dodeveoraros aoduoris 
(Hih. 4.95)? He was, after all, Zalmoxis’ teacher; and it is to him that 
the ancient scholia refer. 

Heraclitus calls Pythagoras the chief of swindlers,?9 and accuses 
him of having made, from the books of others, his own copin, moàvuabin, 
Haroreyvln.22° Commentators have emphasized the words co¢in and 
isÀvpallóy, and paid much less attention to the climactic word karorexviy. 
Wye is not a doctrine, but an activity; kakoreyvia is a technical term 
für the subornation of perjury, and in general designates disingenuous 
fimes by which anyone attains an end.?5 Thus Heraclitus is accusing 
Pythayoras of being a charlatan who, by ignoble deception, has 
Miained to fame. The kind of procedure that Herodotus attributes to 
Palmoxis, Hermippus to Pythagoras, and that the story of Aristeas in 
Metapontum presupposes, is unquestionably a glaring example of 
fanteyedy; and it seems quite likely that Heraclitus, as well as Herodotus 
aul Sophocles, had heard of a ritually enacted katabasis of Pythagoras. 


H Soph. EIL 62ff. To be pronounced dead was to the primitive mind a serious matter, 
ft event scarcely to be undone (cf. Plut. Quaest. Rom. 5). 

i; Kuibel refers to Zalmoxis (Sophokles Elektra [Leipzig, 1896] 79). On the relation- 
Mi ut Herodotus and Sophocles, see Jacoby, RE Supp. II 234ff. Heracles, Theseus, and 
Ul yes vcaicely are relevant cases here, since, though they were thought for a time to be 
Bead anl gone, this was involuntary, and not the result of their eodía. 

98 aon[hur apyryós, fr. 81 (Timaeus FGrHist 566F132). Cf. Wilamowitz, Hermes 62 
[ius n 277; Reinhardt, Hermes 63 (1928) 107-110. 

9" p) 129; above, n. 63. 

9 Inne, PGP 134.2, Reinhardt, Parm. 235f. Ciaceri II 94. Hera’s àmráry (Il. 15.14) is 
anlegen, so is the corruption of the Pythian priestess (Hdt. 6.74), the introduction of 
lying witnesses (Dem. 47.1, 49.56, Pl. Leg. 936d), false artifice used by a musician (Ath. 
te Agel) Rhetoric is kakorexvía to Epicurus (fr. 51 Us. = 19.3 Arrighetti).—Cf. also 
(herab 10 474), in the context of ayuprıxdv and yogreía the expression rò diAórexvov 
td neal chy Siovoaanas réyvas kal ras ‘Opgdiwds. M. Marcovich, Philologus 108 (1964) 41, 
enmpara peudday réxrovac xai. päprupas (fr. 28); the threat uttered in this fragment 
puts on in mind of fr. 66 and 14, and we are in the realm of the jvovas. 


Il. PYTHAGORAS IN THE EARLIEST TRADITION 


Werner Jaeger wrote of Pythagoras, “The modern fashion of describe 
ing him as a sort of medicine-man has no claim to serious consideration." 
But an examination of the most ancient evidence makes it difficult to 
forget about the wonder-worker. The concept that first made it 
possible to take this aspect of the tradition seriously was that of shaman- 
ism, introduced by Meuli and Dodds.?? 

The word "shaman" comes from the language of the Tunguses of 
Siberia, and the phenomenon of "shamanism" was first studied in 
relation to certain Siberian tribes. The shaman has the ability, in at 
ecstatic state which is voluntarily induced by means of a definite 
technique, to make contact with gods and spirits, and in particular to 
travel to the Beyond, to heaven or to the underworld. Shamanism Is 
the focus of these peoples’ religious and intellectual life; the shaman’ı 
special task is to bring back health for the sick from another world 
and to conduct the souls of the dead to their new home. There are 
female as well as male shamans. The ability to achieve the shaman’s 
ecstasy, and the technique necessary, are won, by those who have a 
special vocation, by a long ceremony of initiation, which includes the 
imparting of a certain mythical “knowledge,” comprehending earth, 
heaven, and underworld. 

The ecstatic journeys of a Hermotimus, and the ecstatic healings of a 
Phormio or Leonymusare obviously analogous to this, and the apparent 
death and the journey of Aristeas seem easier to understand, like the 
"flying" of Abaris on his arrow. The connection of Aristcas and 
Abaris with central Asia is certain.28° Dodds speaks of the Grecks as 
coming into contact with shamanistic ideas from the north at the period 
of colonization of the Black Sea area; and he also brings Pythagoras 
into this context. Here we find, all together, association with gods and 
spirits, mastery of animals, disappearance, and simultancous presence in 
different places.” To be sure, the katabasis of Pythagoras is not of a 


229 Jaeger, Paideia I 162 tr. Highet (= I 221 Ger. ed.).—Mculi and Dodds first worked 
this out in detail, but Rohde had already referred on occasion to Eskimos and Indiana 
(Psyche II 97.1), and Diels had referred to shamanism (AGP 1897, 233ff, Parm. 14f, NJb 
1922, 239f) as Lobeck, I 13 n. h, had already done. 

330 The Arimaspi have their origin in central Asiatic mythology (A. Alföldi, Gnomon 
9 [1933] s66ff, Meuli 155ff). It has been recognized since the work of Meuli that 
the Scythians and Thracians had a genuine shamanism (Eliade 376ff); cf. the Thracian 


kanvoßdra: (Posidonius FGrHist 87Fio4 — Strabo 7.296) with the aifpofárgs Abarit , 


(above, n. 162). 

231 Above, nn. 117-125, Eliade 103ff Apollonius of Tyana also learned the language of 
animals (Philostr. VA 1.20). It is a common motif that an eagle brought the power of 
shamanism from heaven (Eliade 7817). 
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apecilically shamanistic kind, any more than the miracles credited to 
Kinpedocles, Epimenides’ visits to the cave, or the visit to the under- 
world from Lebadea. 

he significance of the idea of shamanism for the history of philoso- 
phy lies in the conjecture that the new conception of the soul, which 
waa to become the dominant one through the influence of Plato, is to 
he traced to this source. The independence of the soul from the body 
hi Immediately experienced and depicted in the shaman’s ecstasy; and 
this is the reason for the particular interest taken in these phenomena 
by the Platonist Heraclides and the Peripatetic Clearchus (frr. 7-8). 
The Thracian Orpheus is not far from Scythia,?*? and in this vicinity 
geographical and religious) we are but a step away from the doctrine 
af metempsychosis. The belief that the spirit of a powerful revenant 
his entered a living body is common among shamans,”* and precisely 
thin is attested for Epimenides. The inspired bard feels himself at one 
With the whole world: “Ihave beenan eagle, Ihave been a sea coracle... 
| have been a sword in the hand, I have been a shield in battle, I have 
been a string in a harp.’24 It only needs a small stimulus, though its 
Beniequences are important, to make such ideas into a full-blown theory 
Bf meten psychosis. 

The fact is that the very richness of the Greek tradition in stories 
el this type is somewhat embarrassing. At least some of them go back 
pitlier than the colonization of the Black Sea. Meuli attempted to 
derive Greck epic from shamanistic poetry, and Odysseus does have 
shammamistic traits.25 Then we must add Melampus’ learning the lan- 
FUTT of the animals,?99 Teiresias’ changes ofsex,??? Polyidus' awakening 


95 0n Orpheus as a shaman see Dodds, Irr. 147ff. 

9 ruil, frr. 144f, Eliade 91ff. Shamans also claim to be descended from the sky-god 
(Bliad pat). Kahn emphasizes (AGP 1960, 32ff) that a doctrine of the nature of the soul 
dues not necessarily develop from such ideas. 

#¢ Eapeewions of Irish bards, cited by Cornford (PrSap 122). “It is difficult,” he says, 


"UO tatlecide whether transmigration or metamorphosis is meant . . . But the difference 
feb ween metamorphosis and metempsychosis is, after all, not great” (123). Cf. Empedocles 
Bono "bon E have been ere now both boy and girl, and bush, and bird, and mute fish 


in the waves" (tr. after Leonard). Dodds derives Indian doctrines of metempsychosis 
fimin dhatianisim (Irr. 172 n. 97, citing Acta orientalia 17 [1939] 164ff). 

™ Mol otf. E. Schwartz (Die Odyssee [Munich, 1924] 185ff) called attention to 
“ ghamanitie features of the story of Odysseus—aside from his narrative of his journeys 
in the Tint person and his journey to the land of the dead, also his assumption of the role 
nb a beggu, and especially his activity as an ayvprys in Thesprotia. 

“len Bio 261 M.-W., Apollod. Bibl. 1.9.11. Shamanistic parallels in Eliade 10$ 
Hone 

"plea hi 27$ M.-W. (the Melampodia). Parallels from shamanism, Eliade 248. 
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Glaucus from the dead, the motif of the winged seer,5? and tht 
magic quality of music, which can be erwör, an incantation with 
power over gods and spirits.4? Then there is the Messenian legend of 
the magician and king Periclymenus, who could change himself into 
any sort of creature," and of Aristomenes, who made his way back | 
out of the chasm of Ceadas.*%2 In addition, if yógs, a word that come 
bines the magic of self-transformation with the mourning of the dead, M7 
originally meant something like “shaman,” this takes us very far back 


indeed. 

It is a controversial question, however, how far we may go in 
assuming a general spread of the kind of shamanism found among the 
peoples of Siberia and among the Indians, and how this phenomenon 
is to be fitted in to the general history of mankind.?* It is especially 
difficult to be certain about the existence of an Indo-Iranian, or & 
specifically Iranian, shamanism.? The mythical motifs concerned can 
be traced with certainty back to the early ages of Mesopotamian, 
civilization—Innana's trip to the underworld, Gilgamesh's search fof 
immortality along the path of the sun beyond the great twin-peaked? 
mountain.^49 The pertinent ritual, the cult of the Great Goddess, 
probably goes beyond the Neolithic to the Paleolithic Age, and we may 


238 References, RE XXI 1653ff. Aeschylus knows the legend, and the well-knowf 
fragment 638 of Euripides comes from his Polyidus. Furtwängler, Gemmen III 253, identified 
representations of the legend on archaic Etruscan gems. See also R. F. Willetts, Klio 33 
(1959) 21ff. The Sotades cup (London Ds) shows Polyidus and Glaucus in a subterranean 
vaulted chamber labeled “Hades” (A. S. Murray and A. H. Smith, White Athenian 
Vases in the British Museum [London, 1896], pl. XVI; J. Beazley, Attic Red-Figured Vases, 
Painters? [Oxford, 1963] 763 no. 2; ca. 450 B.C.). i 

239 Musaeus has the gift of flight (Paus. 1.22.7) See further P. Wolters, “Der geflügelte 
Seher,” SBMü 1928, 1. E 

240 Cf. Boyancé, Muses (though he avoids the word “‘shamanism”’). 

241 Hes, fr. 33 M.-W. 

242 Paus. 4.18.5: An eagle, or the air resistance of the shield, bears Aristomenes uns 
harmed to the floor of the ravine, just as, at the Trophonius oracle, a wind bears the 
inquirer into the depths.—The Dioscuri take Aristomenes’ shield from him, and he 
finds it again in the sanctuary of Trophonius (Paus. 4.16.5-7). A 4th-century tradition 
connects Aristomenes with the mysteries of Andania (Paus. 4.26.8). Interestingly enough, : 
there are close connections between Messenia and Magna Graecia; the colonists of 
Metapontum came mainly from Messenia (Kiechle 34ff). Ganschinictz lists more katabatil 
stories from Greece, RE X 2395ff. There are also relationships with Italian material: the 
Ausonians related of Mares, the “first man,” whose form was that of a centaur, that he 
lived 123 years, and rpis dmoÜavàv dveBiw rpis (Acl. VH 9.16). 

243 Cf. Burkert, RAM 1962. 

24 Eliade regards shamanism in a quite general way as an ecstasy-inducing technique, 
L. Vajda writes against this generalization (Ural-Altaische Jahrbücher 31 [1959] 456-489, 
with full bibliography); he would like to narrow it down as closely as possible 
geographically, phenomenologically, and historically. 

16 CFG. Widengren, Numen 2 (1955) 62ff. ; 

6 ANET $2757, 47-80, 88-96; Phronesis 14 (1969) 16-21. 
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conjecture that from very early there were attached to it societies of 
men. with their initiation ceremonies, bringing the renewal of life, 
powibly in wild, ecstatic orgies. The sloughing of a snake's skin, 
attributed by the Gilgamesh epic to its having swallowed the plant 
af immortality, is described in an early Greek poem in the words, 
"Only the yvyý remains.”’?4?7 This complete separation of body and 
imil does not seem, however, to belong to the early Mesopotamian or 
eatly Mediterranean tradition, whereas in the Iranian tradition the 
dichotomy of “bony” (that is, corporeal) and “spiritual” life is firmly 
established.248 When Aelian??? tells us that Pythagoras wore white 
glothing, a golden crown, and trousers, this last detail is a sure pointer 
toward che Iranian-Scythian area.?9? And yet these northern nomads 
Never developed a doctrine of metempsychosis, so that we are once 
More tempted to consider the possibility of a direct dependence of the 
Grecks on the Indians (above, n. 71). 

It ix not possible, at this late date, to search out and map every 
&hanncl of historical influence. Whether or not the expanded concep- 
Han of shamanism is recognized as legitimate is a terminological 

testion for specialists; but it has in any case performed the useful 
Ain tion of taking the so-called myths and legends seriously and show- 
fag how they make sense as clues to actual cult practices. 

For this is the picture of Pythagoras that emerges from the study 
af the most ancient testimony, not influenced by Plato. He is the 
hierophant of Great Mother mysteries with an Anatolian stamp, and 
har a new doctrine, probably influenced by Indo-Iranian sources, of 
jmimortality and of the triumph over death through successive re- 
birth. Eipimenides and Empedocles were similar “shamans,” but the 
T tal character of Pythagoras’ activity is seen above all in one fact— 

il 


t 


e continued existence of a society of IIudayöpeıoı. 


Hi Plea fi. 204, line 139. M.-W. 

W Avesta, passim. The teaching of the magi on resurrection and immortality: 
Denen FGrHist 115F64 = D.L. 1.9. 

M1112 42: [Ivdayopas ó Zapıos Aevkiv obira 100970 kal épdper orépavov xpvoodv 
tal dea€upldas, In exactly the same attire—év xıravı AeuxG kai. xpvoQ areddvy Kai 
denfupin the highest God, lord of death and rebirth, appears in the “ Mithras liturgy.” 
ab Pup u mag. IV 699 = A. Dieterich, Eine Mithrasliturgie (19235) 14, 15 (a reference 
fipplial to me by M. West). Cf. the white clothing of the Pythagoreans, attested at 
B riu, Lam. VP 100 (probably from Aristoxenus, since Aristox. fr. 27 occurs in both 
poem s Rostagni, Verbo 272.1, Boyancé, REG 1939). Also note the golden crown in the 
‘bare at Archytas” at Tarentum (AA 1927, 137; Glotz-Cohen, Hist. Gr. III [Paris, 
iuifi] ausm. 76; Wuilleumier $48f), The Messenians, too, buried their dead with golden 
fawn and white clothes (Paus. 4.13.2f). 

ed padre 1.71 —Pythagoras is represented with a turban, as in K. Schefold, Die 
ihh der antiken Dichter, Redner und Denker (Basel, 1943), 100f, 160.1. 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


4. ACUSMATA 


The oldest form of transmission of the teachings of Pythagoras ig 
represented by the acusmata, which are also called symbola, orally 
transmitted maxims and sayings! Our first tangible evidence about 
them goes back to about 400 s.c. Anaximander of Miletus (the. 
younger), whom Xenophon names as one of those who could find’ 
the hidden meanings in Homer, also wrote an Explanation of Pythag 
orean Symbola.? This shows that the tradition was pre-Platonic; and # 
these symbola already needed explanation, or allegorical interpretation 
like the text of Homer, they must be much older, must go back in fae 
to pre-classical or archaic times. 

It is a matter of question how much of the detail we have goes bae 
as far as Anaximander’s book.? Once again we find our most importan 
evidence in Aristotle's book on the Pythagoreans. In addition t& 
fragments cited by name, there is a long passage in lamblichus whic 


1 Hólk, a student of Rohde, first clarified the main lines of the tradition. Later, Boch 
collected comparative material from folklore, which helps to interpret the various symbol 
In the following pages his numbers are given, and these should be understood also Mf 
referring to his convenient collection of parallel references. The most extensive discussie. 
is that of Delatte, Litt. 269ff; the most important texts are in DK 58C. 

? čypape ZuußoAwv Tvbayopelwy é£&jynaw (Suda s.v. Anaximander = FGrHist gy 
= DK 58C6). Corssen, RhM 1912, 249f, followed by Lévy, Sources 67.3, maintained 
that the Suda confuses Anaximander of Miletus with Alexander (Polyhistor) of Milettt,; 
who also wrote on the Pythagorean symbola (FGrHist 273F94 = Clem. Al. Strom. 1,90 
Jacoby, in his note on the passage, disagrees with Corssen). Xenophon, however (Symipl 
3.6), refers to Anaximander’s method of allegorical interpretation, and we cannot hapë 
for any older or more apposite confirmation. The Suda dates Anaximander in the relg& 
of Artaxerxes Mnemon (405-359). The dramatic date of the Symposium (422 B.C.) provë 
nothing, as Xenophon even introduces himself as a character (1.1; cf. Ath. 5.216d), Bw 
the mention of Stesimbrotus together with Anaximander brings the latter closer to 46 
than say, to 360. 

3 The Suda (s.v. Anaximander) cites three symbola: not to step over a yoke, not to ath 
the fire with a knife, and not to eat from a whole loaf. The first two are favorite example 
of Pythagorean symbola (no. 30 and 33 in Boehm; cf. Por. VP 42), so that onc is led tt 
suspect that the Suda’s datum is not taken from Anaximandcr's book but, for example 
from some handbook. On the other hand, the third example (no. 39 Bochm) is na 
found elsewhere except in Hippol. Ref. 6.27.5, where the other two are also found (with 
cápov instead of Zvyóv). Delatte (Litt. 286.2) supposes that Hippolytus and the Suda are 
both dependent on Anaximander. 

* C£. Hölk 21-40. The group of fragments collected by Rose (194-197) and printed 
without change by Ross must be revised: fr. 197 does not belong; Jerome copied Pare 
phyry carelessly, and the name of Aristotle (Por. VP 41. — Arist. fr. 196) got attached to & 
passage which Porphyry expressly distinguishes from the Aristotle citation (Rohde, Q 
139.1, Hólk 388; Por. VP 42 Jerome belongs in the Androcydes tradition). —Fr, 19 
is arbitrarily singled out by Rohde; D.L. 8.33 belongs to the Memoirs section (Hülk 39, 
36ff, DK s8lita, FGrllist 273003). lr. 192, first part (lam. VP 30) is not an excerpt, 
but Iamblichus! own composition. 


4. Acusmata 


has preserved Aristotelian material, partly in his very words. Philo- 
eins also wrote a book Hepi cupBdrAwv.® But the principal source of 
the later tradition is the book of Androcydes, a Pythagorean, [epi 
I thiyopuxdv ovußoAav.” A physician named Androcydes is cited in 
finith century books;® but there is some literary fiction involved in 
this context,” and it is not clear just what the relation may be between 
thie and the book on the Pythagorean symbola. In any case the latter 
Was in existence in the first century B.c.10 

In the above-mentioned passage of Iamblichus, the acusmata are 
divided into three groups and given as answers to the questions ri 
T af paora; and ri Trpa.KTéov ; In the first group there are two 


H 


£o Slam UP 82-86, according to Hölk’s analysis (31ff) pp. 47.11-50.17 Deubner. But one 
say well wonder whether p. 47.4-11 does not also have Aristotelian material, especially 
diee the passage is connected closely with Ael. 4.17: meıp@vraı 8«advAárrew obs Beta 
ara (lam.) ~ ws xogopQ beiw mpocetyov (Ael.); dxovopata dvamödeırra Kai dvev 
v (lan ) ~ ody olóv re de Fv Gamopfjaas brép twos auto 7... mpoaeporiíjaa, (Ael.). The 
Hulan in lam., roórovs éxew BeArıoro mpós dpóvgow ofrwes mÀctora. dxofopara 
y, ħaa an Aristotelian ring, too. 
Multi 328 T1, doubtless with reference to Pythagoreanism (Jacoby IIIb Supp. 228f). 
V6 Halk 4off. The oldest citation is by the rhetorician Tryphon RhGr III 193f Spengel. 
Vey closely connected with this is Plut. De educ. puer. 17.12d-e, as is confirmed by the 
Bäim ot Androcydes in Paroemiogr. gr. II 437, 770. Similar is Demetrius of Byzantium 
BB: Ath ioa ade; and other passages to be included here are D.L. 8.17f, Por. VP 42, 
Hppel ej. 026-27 (sce Hölk’s tables, soff). It is not known, though, whether the work 
$ | RAM Polyhistor or Anaximander of Miletus contributed importantly to the 
Men along with Androcydes. One trace of Ionic dialect (kaxaipn) is found as late as 
Bacchi (De Is. et Os. 354£) 
M bbenplu Hist. pl. 4.16.6 (whence Plin. HN 17.239), a formula for the prevention of 
ankamen, Clearchus ap. Ath. 6.258b, on the flatterer (Wehrli breaks off fr. 20 before 
Bi perge, though the sentence following certainly refers to 255d = Clearchus fr. 
le W air Propnévew ~ mavra brodverat; Tameıyd 905 ~ eùyépea; karabpovnrikoi TÓV 


pi nl ~ où Bapvvönevos oddevi rav alaxp@v. Kaibel has the limits right in his 
pu 


tan of. Atli). Theophrastus is probably dependent on the letter of “Androcydes, well 

wu fit lis wisdom" to Alexander the Great, whose “lack of moderation” he wished 
fa “rnain” (Plin. HN 14.58). There is a citation containing a warning against over- 
fadulgenee in wine and meat at Clem. Al. Strom. 7.33.7, and, without the author's name 
frat in Jonie dialect, at Plut. De esu carn. 9956; cf. De tranq. 472b. 


8d he dramatic situation ofthe “letter to Alexander” is surely imaginary, and the person 
pf the alin may be so as well. Corssen believed in its authenticity (RAM 1912, 244ff), 
bt he man argument, supposed Pythagorean dietary regulations in Androcydes, is a 
iBitindeianding of Plin. HN. 17.239. He was followed by Delatte, Litt. 285, Vie 186, 
gel hy Wertermann (passim), for whom Androcydes becomes one of the main sources 
af the whide Pythagoras tradition. Diels (DK I 465 n.) and Lévy (Sources 66ff) express 


doubts, and negative judgment is given by Zeller (III 2.118 n.) and Hölk (40ff). 

Anden ydes coincides a number of times with the “Three Books," a forgery of 
shat su na , attributed to Pythagoras (cf. Burkert, Philologus 1961; D.L. 8.7, of, 14). 
Fu exaiiple, one ought to pray, not for what he wants, but for what the gods want 
(HE tu b Diod. 10.9.7.—"Androcydes" in Tam. VP 145, in the framework of an 
dtterdote about the Pythagorean Thymaridas), and the calculation of the length of a period 
BÉ elio nation (D.L. 8.14: Androcydes ap. Th. ar. S2.8ff; cf ch. IT 3 n. 110). Here the 

Hity i not ascertainable with certainty; ch. n. 73; a sentence on the quadrivium, in 
In. dialect, occurs in Nicom. Ar. 1.3.3. 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


instances of verbal agreement with Diogenes Laertius' citation from 
Aristotle! and a third passage agrees almost exactly with one in the: 
Oeconomica attributed to Aristotle. Here a textual corruption in the! 
latter may be removed by use of the Iamblichus text.” Some sentences! 
in Aelian, quoted along with other material about Pythagoras, # 
have points of contact both with fragments of Aristotle and with 
lamblichus. The conclusion seems inevitable that not only the passage 
of Iamblichus! but also that in Aelian go back to Aristotle. 

The other two categories of acusmata in Iamblichus can also be 
traced to Aristotle. Porphyry cites, from Aristotle, some sentenced 
of the same type as the ri &orı adages in Iamblichus.!5 The pronounce 
ment that Pythagoras was "the Hyperborean Apollo" is expressly 
attested as an acusma;!* in the passage just mentioned, Aelian has some 
material that is closely related to what is attested by Porphyry;# 
there is similar material in Diogenes Laertius,!® and also a remark 
Aristotle himself® 


1 Tam. VP 84, p. 49.6 D.; D.L. 8.34 (Arist. fr. 195; Diogenes’ version is more detailed) 
Iam. VP 86, p. 50.8 D.; D.L. 8.35 (prov uù karayvéew). The last of the explanatl 
given by D.L. (émei dad rovrou äpxeraı rò 6Aov) must go with the sentence in Iamblich 
od dei olwvdv mowtoÜa. rowOrov ápxópevov karayvüvra kai avvrpiBovra, whether 
cosmological interpretation proposed by Delatte (Vie 239) is wrong, or whether Ia 
blichus misunderstood. 

12 Jam. VP 34 p. 49.4 D.: yuvalxa od dei duwreiv ri abro; ps.-Arist. Oec. 134481 
(DK 58C5): qxtora deiv Soxeiv d8ucetv. Instead of the usual reading deiv [Soxetv] dBueeli 
(as in DK) should be read deiv dudxew [ddixeiv] (Deubner, SBBln 1935, 672). Cf. n" 
lam. VP 48. 

13 Ael. 4.17, kapdias Gmexeadar, cf. Arist. fr. 194; (ümexeodaı) dAexrpvóvos Aevuel 
Arist. fr. 195, lam. VP 84; ui) xpijo@ac Badaveiw umde Badilew rods Aewdópovs, cf. lary 
VP 83. Thus the intervening sentence (dmexeodaı) Ovqoediwy also belongs to Aristotli 
(cf. Hypomn., D.L. 33; missing in Boehm). 

4 Jam. VP 85, p. 49.9ff: áyaÜóv of movor, ai de Tj6ovai Ex mavròs rpdmov Kandy e| 
koAaaeı yàp eAdövras dei koAaoÜ va: is nearly quoted by Arist. Protr. fr. 60 (Iam. Protti, 
47.25): roro yap Beiws ol dpyaiórepor Adyovar rò hávar SiSdvar r)v iyw Tipwplav sili 
Liv tas em koAdaeı neydAwv rwóv dnaprnuarwv. (Cf. Cic. Consolatio fr. 8 M., perhapi 
from Crantor: “luendorum scelerum causa nasci homines.") On Philolaus fr. 14, see eh: 
Ill 2 n. 47.—Death as a perolxnots (Iam. VP 85, p. $0.2) is Platonic (Ap. 40c, Phd. 11704 
see Deubner on the Iamblichus passage); but it is also understandable in the framework 
the ancient doctrine of metempsychosis. 

15 Por. VP 41 — Arist. fr. 196; also Plut. De Is. et Os. 32, Clem. Al. Strom. $. sh. 

18 Jam. VP 140: kai. £y roro av d«ovopárow dori- ris el, IIvdaydpa,; daol 
elvat "AndAAwva “Yrrepßöpeior (cf. ch. II 3, n. 117). 

r VH 4.17; printed with Arist. fr. 196. 

188.35: yípas koi way rò neioupevov Gpotov’ abfyv xai veórgra rabróv. vylinav d 
ToU eiBovs Sapoviv, véaov rjv rodrou dBopár- This sentence, like the one that precedes It 
(kai r&v ayqudrwv rò «dMuarov adatpar elva rv arepedv, rv è emimddwv kunden) 
is excluded by Rose from fr. 195, but Delatte (Litt, 277, Vie 239) treats it as Aristotellan, 
The suspicious word eldos, in true pre-Socratic fashion, means nothing more than the 
shape of the body. 

18 An. post 94b33 (DK s8Cr). 


u 


4. Acusmata 


‘Ihe traces of Aristotelian influence are still clearer in the ré pdAvora 
mip. "This is the same sort of wisdom as that attributed to the Seven 
yes; for they too were trying to find not “what is good?’ but “what 
most [good]? " (Iam. VP 83). This is an excellent comment, and quite 
irect from the point of view of the history of thought. Whatever the 
w may be about the authenticity of the sayings of the “Seven Sages” 
ie have collections of adages in the ri pddora format),?? in the 
atch for superlatives (ri deprarov, ri uáXorov) there lies a very 
wient kind of “wisdom,” to be found not only in the Contest of 
tomer and Hesiod and in the Aesop legend, but also in Sappho (27 D.) 
wl at the beginning of Pindar's first Olympian. Now the designation 
[the Seven Sagesin this passage as érrà coforai, an expression already 
moming obsolete in the fourth century, is attested precisely for 
rlatotle.2! What is more, in the passage we have cited twice above, 
ellan gives two ri udAora. sayings, one of which agrees with Iam- 
lichus;? so that the similar ones in Diogenes Laertius must also be 
Wrihuted to Aristotle.?? 


“ln Conv. sept. sap. 9.1536, D.L. 1.35, Stob. 1.1.29a, 1.4.73, 1.8.40a, 1.18.1e; cf. 
thet gett and Ephorus ap. Diod. 9.26f. The saying eo$órarov xpóvos, which occurs in 
hi entext, is ascribed by Eudemus fr. 90 W. to Simonides. Lévy (Sources 4 n. 1) believes 
im the collection of sayings of Thales in D.L. 1.35 is presupposed at Iam. VP 83; but this 
unpirovable, The attempt of O. Brendel to reconstruct an original series of these sayings 
AM vi [19016] 26f) is also problematic. Cf. B. Snell, Dichtung und Gesellschaft (1965) 103. 

9 py s assigned to the On Philosophy because Aristotle dealt with the Seven Sages in 
Wat wink (Ir. 3). Isoc. Antid. 235 attests that érrà oodıorai was an antiquated expression. 
Ut Ephorus ap. Diod. 9.26, Androtion ap. Aristides Or. 46, II 407 Dind.)— The attribu- 
fan af thus sentence to Aristotle yields a valuable chronological datum: mporepoı yàp 
thm Hitluydpou éyévovro. Hermippus (D.L. 1.42) names Pythagoras among the 17 who 
were, in various lists, included among the Seven Sages, but Dicaearchus (fr. 32 W.) does 
Mnt hv dude him. 

“11 417: mávrov aoóorarov ò dpiÜuós, Sevrepos Sè 6 rois mpáyuao rà dvdpara 
Mpew Ct lam. VP 82, p. 47.17: Ti rò aodórarov; dpiuós- Oeírepov 86 TO rois 
pd yp rd dvduara rißewevov. H. Steinthal, Geschichte der Sprachwissenschaft bei den 
Finie hen und Römern 1 (Berlin, 1890?) 153-168, tried to show that the second part was a 
enti t based on Pl. Crat. 416b-c. It is peculiar to have a “next best" given in the 
bnhitest ol the rf iaAcora formulas. It may be that this second part was an addition. It is 
then cited by itself in the later tradition (Cic. Tusc. 1.62, Varro Ling. 8.7, Philo Qu. in 
Vien 1 40, 4.104, Decal. 23, lam. VP $6, Clem. Al. Ed. proph. 32.1, etc.; Boyancé, REG 
af [runi] 70 72). Boyancé, REG 1941, 172, called attention to Herodotus’ statement 
that it was Homer and Hesiod who “gave the gods their names” (2.53). Von Fritz 
(AB Au 1960, 18) dates the acisma to the second half of the sth century, but admiration 
tf the nrysterious deviser of names is already expressed in Aesch. Ag. 681-688.—Aelian 
abh the pronouncement on the mallow leaf (see n. 40 below). 

 Alwive, n. 18, on sphere and circle; and cf. Archytas DK 47A23a. Of course the 
tnninolognal distinction between erepeóv and drimedov is not Pythagorean (above, 
ph dan oy); but if the original formulation was rl xaAAıarov oy jua; xVkAos Kal odaipa, 
the tiene piecie terms would be adopted as a matter of course by later writers, including 
Aitieale 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


Among this group we can even distinguish a pre-Aristotelian line 
of tradition. Aristotle introduces a Pythagorean named Paron who 
is otherwise completely unknown (DK 26): of uév eoóórarov &eyoy 
(róv xpóvov), ó àé IIvdayöpeios JTapwv apabéorarov e. . (Phys. 222b17). 
But in Eudemus’ more detailed account the story goes differently 
(fr. 90 W.): év "OAyumia Zuiovióov tov xpóvov émawotvros ws copwraroy, 


» 2 $ ^ e n + e 
EITTEP EV AVTW AL pagos ytvovTat Kai at avapvyoes, mapövra Twa, TÓV 


copa eimetv, ri 8é © Zuwvión, oùk émavÜavóueÜa. uévroi Ev To xypóvqi] ` 


Eudemus cannot be dependent on Aristotle, since he sets the scene mort 
elaborately—Olympia, Simonides, etc.—but what is a proper name tt 
Aristotle appears here as a participle: IIapwv-mapwv. We cannot 
however, follow Simplicius’ proposal to correct IIápov in Aristotl. 
to mapdév, for without the scene as Eudemus has it, the word would bi 
meaningless. Both are following the same source, a written soure 
which, with the accents unmarked, could be understood in cithet 
of two ways, eg. MAPON TIS IIYOATOPEIOZ EAETE.. M 
Thus we have a pre-Aristotelian proof of the high valuation placed on: 
pvýuņ by the Pythagoreans, and also of the Pythagoreans’ use of. 
proverbial wisdom in the contest of the ancient cogiorai. j 

This shows that the entire section in Iamblichus is full of Aristotelian 
material. It may be that the division of maxims into three categories la 
likewise Aristotle's work. He was interested in logical distinctions, 
and in particular in the early stages of conceptual definition.?5 From 
the lines of parallel transmission emerges quite an extensive body of 
material. 

What are the Isles of the Blest? Sun and moon. What is the Oracle 
of Delphi? rerpaxrüs: örep Eoriv ý dppovia èv ĝ al Lewpives.6 Pythagoras 
is the Hyperborean Apollo.?” An earthquake is a mass mecting of the 
dead.?® The purpose of thunder is to threaten those in Tartarus, so that 
they will be afraid.?? The rainbow is the reflected splendor of the sun, M 


4 Diels, DK I 217 n.: “‘Eudem folgte also einer anderen Lesart oder Ucberlieferung," 
This evades the problem. The source is likely to be a Sophistic-rhetorical writing like 
Alcidamas’ Museum. Eudemus probably understood his source correctly, and the whole 
chapter, DK 26, should be eliminated (Wehrli 106). 

235 Cf. his understanding of the Pythagorean number symbolism as attempts at definition 
(above, ch. I 2, n. 63). The equations he mentions like, “ marriage is $,” are at home among 
the acusmata. 

2 Jam. VP 82; cf. below, n. 154. 

27 Above, ch. H 3, n. 117. 

28 Acl, 4.17. The idea behind this may be that of a battle or struggle (Nilsson I 702 n. ' 
referring to IL 20.01). 

99 Arist. An. post, 9433. 

W Acl. 4.17; cf Anaximenes A7, Ark, and Xenophanes fr. 32. 
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Me sea is the tears of Cronus.3! The Great Bear and the Little Bear 
are the hands of Rhea.?? The Pleiades are the lyre of the Muses, and the 
planets are Persephone’s dogs.’ The ring of bronze when it is struck 
h the voice of a daemon entrapped in it;*4 and the ringing that people 
aften hear in their ears is the voice of the xpeirroves.®® Old age is 
decrease, and youth is increase; health is retention of form, disease its 
destruction.3$ Friendship is harmonious equality.?? 

‘The most just thing is to sacrifice, the wisest is number,3* the most 
beautiful, harmony, the strongest, insight, the best (in the sense of the 
most desired), happiness, the truest, that men are wicked,?? the holiest, 
a mallow leaf? the most beautiful shapes, circle and sphere. 

One ought to beget children, for it is our duty to leave behind, for 
the gods, people to worship them.“ One should put on the right shoe 


U Por FP 41, Plut. De Is. et Os. 364a. Cf. the reference to the Adriatic as the “sea of 
rn," Ap. Rhod. Argon. 4.327, and the localization of the myth of the castration of 
Erama on the island of Corcyra (Timaeus FGrHist 566F79, Lycoph. 761, Orph. frag. 
147, 134). Cronus has a cave under Ocean, according to Por. De antr. nymph. 7 and Eust. 
bi Dion Der. 32. 

# According to the tradition the Little Bear was discovered by Thales (which means 
that it was mentioned in the Navruc) dorpoAoyia which was attributed to him; Callim. 
fi: tut sat, with D.L. 1. 23). —In this context obviously belongs Procl. In Eucl. 90.14: 
al M ye Hullayópeiot róv pèv módov apayta rfj ‘Péas dmokaAciv Yfiovv (referring to a 
wal ring worn on the hand). 

8 pnelow, ch. IV 1. 

% thew sentences are in Por. VP 41 (Arist. fr. 196), Plut. De Is. et Os. 32, Clem. Al. 
Ahem € 80:1; on the last, Cook, Zeus II 649ff; L. Parmentier, Mém. Acad. Belgique, 
C. d Iin., ser. IL, 11 (1913) 31-61, with many parallel references. Cf. esp. Apollodorus 
ft tliat 224F110, scholium and Eust. on Il. 16.408 (vom xaA«9); below, ch. V I. 

at Arl 4.17; on pecrroves see Hsch. s.v. 

"pl 83s; cf. above, n. 18. Similar is the correlation of the ages of man with the 
wars " Pythagoras” ap. D.L. 8.10, Diod. 10.9.5. But this is found as early as De 
heblumulibus 4f, and in an allusive way in Heraclitus (fr. 100; cf. Reinhardt, Hermes 
fuga, io, Kirk, Heraclitus 294ff). 

V Junus FGrHist 566F13 (cf. Pl. Leg. 757a, Hypomn. 33, lam. VP 162; Delatte, 
Pt st) In the same passage xowd rà didwy is given as a Pythagorean saying (cf. Pl. 
Pye sun) 

* (4 above, n. 22. Iam VP 82 has an additional item: ri oopwrarov rÀv map! "uiv; 
hisp d 

"ian TP 82; cf. above, n. 14. 

m AC. 417. Also, naAdyns eipyeodaı, Iam. VP 109; cf. Iam. Protr. 125.12ff, below, n 
ige Ihe Neoplatonist Isidorus held to this precept (Dam. Isid. 125). 

# Above, m. 23; ch. IV 2. 

" pee the important thing is not the precept but the reason given for it (Iam. VP 86). 
Hate has the same thought, philosophically expressed, Leg. 773€: xpi) Tis devyevods 
dien drréyeolu TO maidas raiSwv karaÀeirovra det rà Bed Ummperas dvd’ abrod 
guai [tis hardly likely that the simpler formulation found in the acıısma was spun 
nit of the Platonic passage. Comparable is his idea that a human being is & av erguárov 
pais Henis (Phd. 62b). Men are created as servants to the gods in Babylonian myth (ANET 
fa} 
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first? not travel by the main roads (Aewedpo«) (no. 41), not dip one's 
hand into holy water (no. 44), not use the public baths (no. 45), and 
not help a person to unload but only to load up.“ One should not 
have children by a woman who wears gold jewelry (no. 21), not speak 
in the dark (no. 51). One should pour libations over the handle of the 
cup,55 refrain from wearing rings with depictions of gods (no. 9), and 
not "pursue" one's own wife, since the husband, in receiving her as a 
suppliant at the altar, has taken her under his protection.** One should 
not sacrifice a white cock, because they are suppliants and sacred to the 
god Men.” One should never give advice except with the best intent 
(for advice is sacred) (no. 63),4° nor make a detour on the way to the 
temple (no. 59). One should sacrifice and enter the temple barefoot 
(no. 3), and in battle hold one's place, so as to fall with wounds in the 
breast.*? Eat only the flesh of animals that may be sacrificed; abstain 
from beans; do not pick up food that falls from the table, for it belongs 
to the Heroes.5° Abstain from fish that are sacred (including rptyAn, 
axadigdn, épvÜpivos, ueAávovpos) ; do not break bread ;! put salt on the 
table as a symbol of righteousness.® It is also forbidden to eat certair 


43 A verse cited by a Polemon (of Ilium? Phot. Bibl. 553b20, no. VIII Nauck) adds that 
in washing one's feet one should do the left foot first. (Cf. Iam. Protr. 107.10, 114.3, 
Menander fr. 97 Koerte.) 

44 This has the ring of a purely moral exhortation to moveiv. Méautis (78ff) refers to 


stories about the underworld like Apul. Met. 6.18.3, in which one is forbidden to help l 


a daemon one meets. 

45 The thought is, of course, to avoid any intimate contact with the divine (Philostr, 
VA 4.20). 

46 Above, n. 12. 

# No. 13. The mention of the god Men certainly points toward Asia Minor as the 
place of origin of this. Cumont (1942) would like to find here a direct contact between 
Pythagoreans and the udyoı, and points out that this prohibition is still observed today in 
Iran (293f). But even if that be the place of origin, the white cock is connected with 
Mithras and the sun, whereas the connection with Men (Shin) is Babylonian (Cumont 
292, 285 n. 1). Therefore it must be a case of Anatolian syncretism rather than a direct 
connection with Persia. (Later the cock is sacred to the sun: Iam. VP 147, Protr. 116.13.) 

48 A widely known proverb. Cf. Hes. Op. 266, Epicharm. fr. 228 Kaibel, Ar. fr. 33, 
Xen. An. 5.6.4, Pl. Ep. 5.321c, Theag. 122b, Lucian Ind. 25, Iam. VP 49. 

# This well-worn maxim of military conduct may be interpreted not only in the 
literary, physical sense, but in a mystical way. See Kirk, AJP 70 (1949) 384-393, come 
menting on Heraclitus frr. 24 and 136, and M. Detienne, “Des confréries de guerriers à 
la société pythagoricienne," RHR 163 (1963) 127-131. 

50 Aristotle (D. L. 8.34) gives Aristophanes (fr. 305) as authority for this. On the topie, 
Rohde, Psyche I 245 n. 1+ 202 n. 114 Eng. ed. 

51 Basically synonymous with “Do not cat from a whole loaf” (above, n. 3; no. 39 
Boehm); bread must be cut with a knife, in a prescribed ritual manner. 

5 This rationale excludes other, less pleasant interpretations, like the role of dAdv 
xávpos in mysteries of Aphrodite (Clem. Al. Profr. 2.14.2). Egyptian priests did not put 
salt on the table (Plut. De Is. et Os. 3630.) 
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parts of the sacrificed animal, and there are many specific injunctions 
about the time and the manner of sacrificing,’ and about rites connected 
with death and burial. This is the context of the prohibition mentioned 
hy Herodotus, of burying the dead in woolen garments. 

‘There arc other rules, of just the same kind, in the tradition stemming 
ftom Androcydes. For example, one is not to stir the fire with a knife 
(no. 33), step over a yoke (no. 30), or sit on a bushel measure (no. 32). 
On rising one is to straighten the bedclothes and eliminate the traces 
af one's presence (no. 34), as well as destroying the marks of a pot 
in the ashes (no. 35). One ought not to clean a chair with a torch 
(no. 36)99 or to step, or make water, on nail parings (no. 48),5” and 
should point a sharp knife in the other direction (no. 37), and not look 
at oneself in a mirror with the help of artificial light (no. 52). On a 
journey do not turn around at the border.58 

llermippus has some strange precepts: One should not pass by 
where an ass is lying, and should avoid "thirst-causing water. 59 
A coftin should not be made of cypress, for that is the material of Zeus’ 
wepter.®® The same sentence appears in a remarkable list of cult rules 
in lamblichus (153-156); it combines quite trivial matters (“do not kill 
a louse in the temple") with commandments as important as the 
prohibition of cremation (“in agreement with the Magi"). The 
prohibition of "roasting what has been boiled" is attributed in the 
pyeudo-Aristotelian Problemata to “the mysteries," 

What we have here is a very mixed collection of sayings and maxims. 
Ihe threefold division, perhaps originated by Aristotle, is artificial and 
is not consistently followed.® The rules and prohibitions regarding 
daily life attracted most attention in ancient times; and there were two 
opposite ways of interpreting them. 


" Lun, VP 85; cf. 152. 

“CL duser. Délos 2180 = Sokolowski, supp. 56; Lobeck 244f; J. Quasten, AJP 
fi (1942) 207ff.—On Hdt. 2.81 see ch. II 3, n. 39. 

"^ C. Por. ap. Stob. 1.49.59, Ar. Nub. 975f, W. Deonna, REG 42 (1929) 171, O. 
Weimeich, ARW 28 (1930) 183-184. 

"Ehe torch plays a role in cult, especially in ceremonies of purification; see Diphilus 
te 1260 Kock. 

"" Not to spit on them," Tam. Protr. 124.1; mpós Sov rerpappevov p) ópeixew, 
II. 8.17, lam. Protr. 115.19, Hes. Op. 727. 

"n eniuies yàp gerépxovrat, lam. Protr. 115.1, Hippol. Ref. 6.26. 

" Splav dddrwy amexeadaı, Hermippus ap. Joseph. Ap. 1.164. 

 Hermippus ap. D.L. 8.10. 

*! Problemata inedita ed. Bussemaker 3.43. Perhaps the reference is to the Dionysus 
riual reflected in the Zagreus myth. 

Material that belongs to the rf páħara category in Acl. VH 4.17 (lepúratov rò 
(ids paddyns údov) appears as a prohibition in lamblichus (uaddyne eipyaodaı, VP 109). 
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The account in Iamblichus, which goes back to Aristotle, leaves no 
doubt that the precepts are intended to be taken literally (Iam. VP 86): 


In some cases a statement is added as to why this is to be done 
(e.g., that one ought to have children in order to leave behind 
another to worship the gods in one's stead), but in other cases no 
explanation is given. Some of the explanations added seem to be 
ideally suitable, but others are far-fetched . . . The added, conjectural 
explanations are not Pythagorean, but originate with persons who 
introduced clever explanations from without,* in an effort to give 
a plausible rationale. 


The most prominent topic of the acusmata is sacrificial ritual; and the 
accounts of Herodotus, Isocrates, and Eudoxus speak of the special role 
of ritual éyvetas among Pythagoras and his followers.9* 

Nevertheless, the prevailing view in antiquity was that what was 
desired was not compliance to the letter but comprehension of the 
deeper meaning. As early as Anaximander allegorical interpretation 
was applied to this material as to Homer; and, when Aristotle used the 
word émwodiópevo, he surely had this method in mind. Our 
principal source for the later interpretation is Androcydes. Here the 
acusmata are regarded as aiviypara, riddles, which clothe a lofty 
wisdom in language unintelligible to the uninitiated.% As Clement puts 
it, oddAeraı pèv 6 dmeipos Kal dpabýs, karalaußaveı 86 6 yvwarırds.M 

It is obvious that Androcydes must have exerciseda certain selectivity, 
for not everything would fit together consistently. The injunction 
kapBíav u) Eoßiew means that one ought not to worry;® but its come 


83 grAéyeros <dd> ri dei. The insertion of «&ià» (a conjecture of Kiessling's merely 
recorded in the apparatus by Deubner) is essential. The omission would be an easy one itt 
a majuscule manuscript: EIIIAET'ETAIAIATIAEI. 

5! émoodilecbas is attested from the corpus Hippocraticum (LSJ); but eixoroAoyía it 
only found in later texts (ps.-Archytas p. 37.1 Thesleff). 

55 Hdt. 2.81, Isoc. Bus. 28, Eudoxus fr. 36 Gisinger = 325 Lasserre == Por. VP 7. 

56 Hölk 21. 

6? For the word aiviypara, see Tryphon, Demetrius, and Plutarch, n. 7 above, A 
certain Hippomedon asserted (Iam. VP 87) that Pythagoras had given Aóyovs xai dmroBel£ewt 
for all his sayings, but that they had been lost through the carelessness of his successors, 
Plutarch joins in the game of “solving” these riddles (Quaest. conv. 8.7, where the words 
of maÀaiol in section 2 obviously refer to Androcydes; cf. D.L. 8.17). See also Philop. 
De an. 116.29, Olympiod. In Phd. p. 8.22 Norvin. 

95 Clem. Al. Strom. 5.57.1; similarly, an anonymous writer (Plutarch?) ap. Stob, 
3.1199: diaore , , ,acróDev. dyew diy kal xapakríjpa rois. amben tò dpatdpavov, 
rupdAdy O6 xal donpov elvat rois dmrelpow . . . 

5 No, 1« Hoehne: Demetrius, Plutarch, DL. 8.68, ete; ch IE 24:129. Ac ist, fr. 194, 
Gell. 4.11.11, Acl. 1H 4:17; € lam, VP 109. 
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panion, the precept not to cat the wrjrpa is not mentioned. Among the 
luthidden fish, the peAdvoupos (“blacktail”) could be interpreted to 
apply to men with “black” characters,?® but rpiyAn and dxadjgy do not 
uippest anything interesting. 

In any case, this new process of exposition and reinterpretation 
wits quite inevitable, for in an enlightened period most of this material 
would appear nothing but ridiculous. Thus the Pythagoreans were 
led 1 complain that Plato, Aristotle, and their pupils had appropriated 
what was "fruitful" in the Pythagorean doctrine, with some little 
revision, and left only the nonsense to them—all that was likely to 
make the Pythagorean teaching seem absurd." Allegorical interpre- 
tation, here as elsewhere, was the necessary means of adapting ancient 
lave to new ways of thinking, and thus preserving its authority. 

On the other hand, Aristotle’s report itself points the way to a 
diflerent, more historical interpretation. He points out parallels with 
popular belief, which we also can see reflected here and there incomedy, 
and also with certain usages of the “barbarians” which had preserved, 
as he says, "even to the present day," practices of their ancestors.” 
‘the Alexander Polyhistor Memoirs, which, surprisingly, still ignore 
the allegorical interpretation of the acusmata, add the significant 
comment that the abstinences they enjoin correspond to "the ones 
prescribed by those who perform the initiatory rites in the temples."7? 

Along with the new type of interpretation comes an alteration in the 
terminology. In Aristotle, and only in his report, acusmata is the only 
terii used for these precepts, but outside the Aristotelian tradition 
the prevailing word is symbola, though there can be no doubt that the 
two words refer to the same thing. Along with the word dxovopa 


 Tryphon, Plutarch (above, n. 7), Arist. fr. 194. Androcydes may also have made 
additions: the proverbial orriov eis dpida u EußaMeıv (Paroemiogr. gr. II 770) only makes 
eene in a metaphorical interpretation. 

H Piu, FP $3. 

t At D.L. 8.34, Ar. fr. 305 is quoted (above, n. 50; Rose unjustifiably omits the citation 
wl Anstophanes from fr. 195). —kadarrep Erı koi viv of Bapßapoı, D.L. 8.35 (cf. Iam. 
į i Ne) 

^^ Hypomn. 33 (cf. Iam. VP 138). This excludes the “Androcydes’ 


> 


interpretation of 


tlhe taboo on beans and that on blacktail (both mentioned in Hypomn. 33); and this also 
probably indicates that "Androcydes" should be dated later than the Hypomnemata 
(Gnd century ic). The “Androcydes” interpretation of the taboo on beans—that one 
ipl not to take part in politics—is hardly pre-Hellenistic. (A different interpretation, 
land on the same reason, that the bean was used to vote with, is found in Arist. fr. 
tus DIE. 8.34: dre dÀcyapyikór.) 

aan. FI Raft, 140. Elsewhere the word dxovoga has the sense“ musical entertainment" 
(Ken Alem. 2.0.31, Arist. Pol. 1336b2, lam. VP 245, etc.). 

*5 Folk cae 
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goes the designation of the members of the Pythagorean society as 
ópáxoo. and duaroeiov for their meeting house."* On the other hand, 
the word eóufoAov carries with it the suggestion of a “symbolic” 
interpretation. The word is not a late addition, however,” but carries 
another implication as well, prior to any "symbolic" exegesis. In the 
realm of mystery religion, oufoAa are "passwords "—specified for- 
mulas, sayings, ér«a£, which are given the initiate and which provide 
him assurance that by his fellows, and especially by the gods, his 
new, special status will be recognized."? The acusmata or symbola still 
have this function as late as Lucian’s parody: roérow yàp äv ueuvquévov 
eAmidas éyew Tis eis THY víjoov adi~ews, says Rhadamanthys, in the True 
History, to Lucian as he leaves the Isle of the Blest.'? Aristoxenus 
mentions odußoAa as “ passwords” used by the Pythagoreans.®° The pen- 
tagram, too, was a symbolon in this sense; it was thought from the most 
ancient times to have a secret power and significance.?! But when once 
the allegorical and symbolic interpretation of the Pythagorean sayings 
had gained a foothold, it was inevitable that the word oyußoAov be 
understood in this sense, whereas dxovoua had no such obvious 
meaning and fell out of use. 


The riddle as a literary form (yp?éos) is very old, and is used in 
the promulgation of oracles. There can be no doubt, though, that the 
acusmata are, rather than simple, commonsense wisdom in abstruse 


78 duaxoetov Nicom. (Iam. VP 30 = Por. VP 20), lam. VP 74, 185. Altered to öuaxdıov, 
Olympiod. In Phd. p. 9.10 Norvin, and copied by Schol. Pl. Phd. 61c, Olympiod. In 
Alc. p. 132.12, Eust. p. 856.63f; óudiov, Hierocles In CA 27 (p. 484 Mullach), Eust. loc. 
cit.—ópdxoo,, Iam. VP 73 (Timaeus? above, ch. II 1, n. 37). The compound, with ópo- 
and the Doric form, indicates that an original term has been preserved. On ouvijxoos 
(Pl. Leg. 711e), see ch. I 4. 

" Pace Hölk 15ff. 

7$ W. Müri, “Symbolon: Wort- und sachgeschichtliche Studie," Beilage to Jahresber. 
d. St. Gymn. (Bern, 1931) 39ff; Boyancé, Muses sıff; cf. the Orphic papyrus DK 1B23, 
the Eleusinian ovvOyya, Clem. Al. Protr. 2.21 (odußoAov =advOnpa, “ password;" Eur. 
Rhes. 572f). Cf. Plaut. Mil. 1016: “cedo signum, si harunc Baccharum es.” 

79 Ver. hist. 2.28, Nock, AJA 1946, 153. 

8° Fr. 43 W.: (Pythagoras) ef rwa millovro rv auußoAwv adrod KexowwvyKdra, edOUs 
Te mpoonraipilero kai pidov karcakevalev. 

9! Lucian Laps. 5; Schol. Lucian p. 234.21 Rabe; Schol. Ar. Nub. 609. The pentagram 
has been very widely used as a magical symbol, from the times of the early oriental 
civilizations. Sec R. Eisler, Weltenmantel und Himmelszelt 1 (Munich, 1910) 304f; J. 
Leite de Vasconsellos, Signum Salomonis: Estudo de etnografia comparativa. (Lissabon, 
1918); Cook, Zeus I 341 n. 3; W. Deonna, Bull. de P’ Ass. Pro Aventico 16 (1954) 44ff; 
C. Läscaris Comneno and A. M. de Guadan, Rev. di filos. 15 (1956) 181-207 (with the 
comment of W. Burkert, Philologus 1961, 230 n. 4); Stapleton, Osiris 1958, 126 35ff; 
De Vogel 292-299. 
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form,®? ancient magical-ritual commandments.* It is not possible here 
to offer a complete analysis, but we may try to establish a few points of 
reference. 

There are obvious coincidences with rituals of Greek mystery 
cults, and they even share whole series of commandments. For 
example, 

(a) The initiate at Eleusis must fast, avoid baths, abstain from 
domestic fowl (and the cock is especially named), as well as ix@dwv kai 
nudpwv potis Te Kal uwijAov, kal em ions nepiavraı TÓ Te Aexoüs dacha 
«ui TO Ovycediov. 84 

(b) At the Haloa, one was forbidden to eat poid, ufAov, öpvıdes 
naroucidtot, wd, as well as the fishes rpiyAn, épv0ivos, jeAdvoupos, 
wipaBos, yaÀeós.95 

(c) Preparation for the katabasis in the Trophonius cult included 
avoidance of warm baths, rptyAn, rpvyóv, weAavovpos, and one must wear 
a linen garment.® 

(d) The pdyou, kadapral, àyópra, dAalöves against whom the Hip- 
pocratic work On the Sacred Disease speaks, forbid their patients baths, 
rpiyAm, ueAávovpos, keovpevs, &yxeAvs, certain kinds of meat, various birds 
including the cock, and spices. They may not wear any black garment, 
lic on a goatskin, lay one foot or one hand over the other; and there 
are other such purificatory measures.®? 

(c) In Delos, the worshipers of Zeus Cynthius approach him barefoot 
And clad in white. They abstain from sexual intercourse and from meat, 
and do not wear iron rings, keys, belts, purses, or weapons.®® 


“2 Maddalena thinks that the acusmatici misunderstood Pythagoras’ metaphorical 
language (362). Von Fritz (SBMü 1960, 16f) regards the allegorical sense as primary in 
Lluyov un Örepßaivew (but what of the variant odpov in Plut. Quaest. conv. 727c, Quaest. 
Rom. 290e, Hippol. Ref. 6.27.4?), and also in kap8íav un eodiew. (On this, see below, n 
116; above, n. 70.) 

*' Ritualgesetze," Rohde, Q 109; cf. Lobeck 9o2f, 248f; Nilsson I 703-708. ' Genuine 
taboos,” Burnet EGP 96. Boehm gathers comparative material Delatte, Litt. 287f, 
tıvors the ethnological method, though elsewhere he hesitates (Vie 186f: “trop uniforme 
pour étre toujours vrai"). 

"! Por. Abst. 4.16, Hymn. Hom. Cer. so. The avoidance of Aexó and 8vqo«i&ia is also 
prescribed at Hypomn. 33; cf. also n. 102. 

#» Schol. Lucian p. 280.23 Rabe. 

“0 Cratinus fr. 221 Kock (Ath. 7.325e), Paus. 9.39.5, 8. The proscription of meat- 
cating and baths is also in the Paris magical papyrus PGM no. IV 736. 

"' Hippoc. VI 354f L., cited by Delatte, Vie 232; Boyancé, Muses 107. A connection 
of these «aßaprai with Pythagoreanism is not to be excluded; M. Wellmann, Die Frag- 
mente der Sikelischen Ärzte (Berlin, 1901) 29.1, conjectures that Empedocles and his school 
are the persons meant. 

* Fuser. Delos 2529 Zichen LS 91i. 
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(£) The sacred law of Lycosura commands that one sacrifice barefoot, 
wear white clothing, and neither rings nor other gold ornaments.*? 

(g) In the Temple of Asclepius one may not pick up anything that 
falls to the floor (Iam. VP 126), and one who undergoes the sleep cure at 
Pergamum may not wear ring, belt, or gold ornament.” 

It may be that in a few cases Pythagorean ritual was adopted in 
late times by various cults,?! but in general the latter are independent 
of Pythagoreanism and older than it. Some taboos are attested from 
an earlier date,® and a good many are widely spread folk tradition.9? 
Above all, the form of such authoritatively prescribed commandments 
and prohibitions, which are not supposed to be understood but merely 
obeyed, is primeval; it is entwined in the very roots of religious ritual. 
In what one does and does not do is manifested the identity of the 
group, the membership of the members and the exclusion of outsiders. 
The more selective the society, the more careful are the “taboos.” 
Fasting, abstention from particular foods, and rules of sexual behavior™ 
play an important role. It is of first importance that the “ wise man" 
—the priest, the hierophant, the shaman—who claims a special position 
in the social organization, gain and maintain, through a special ascetic 
regimen, the special powers that belong to him. To this extent, the 
acusmata also have their connection with the Pythagoras legend and 
its cultic bases. The saying that Pythagoras was the Hyperborean Apollo 
is expressly attested as an acusma (Iam. VP 140). 

Pythagorean silence and secrecy should also be seen in the context 
of cult and ritual. To be sure, the secrecy of Pythagorean doctrine 


89 SIG? 999 (Delatte, Vie 231f); similarly in Andania (SIG? 736): no shoes, no gold, 
linen clothing; in Ialysus (SIG? 338): no shoes as in the mysteries of Demeter (Callim. 
Cer. 124.) 

90 Sokolowski, 14. Cf. also L. Deubner, De incubatione (Leipzig, 1900) 14ff. 

91 The prohibition of beans is found in cult regulations of the imperial period: Rhodes 
(Sokolowski, supp. 108), along with the prohibition of agpodioıa and xapdia; 
Smyrna (Sokolowski, 84) along with the prohibition of eggs. Perhaps the Titans 
were somehow brought into this context, but the text cannot be restored with confidence. 
Probably this is a case of neo-Pythagorean influence (Nock, HSCP 63 [1958] 415-421); 
an ancient ritual can of course be understood in late times as Pythagorcan. 

92 Hes, Op. 727 (above, n. 57); Hymn. Hom. Cer. 50 (above, n. 84); cf. also the DeAoi 
dvurrénodes xapareüvaı at Dodona, Il. 16.234. 

33 Cf. above, n. 43. 

%4 Complete celibacy is ascribed to Pythagoras at D.L. 8.19; but this is contradicted by 
the traditions that include his wife and children (above, ch. H 2). The acusma cited in n. 
42 (above) implies the desirability of marriage, as do the sayings of Theano in D.L. 8.43 
(cf. Hdt. 1.8; A. Raubitschek, RAM 100 [1957] 139), and Iam. VP 132, Stob. 4.23.53. 
Pythagoras demands strict monogamy according to Philostr. FA 1.13, Iam. VP 48, 50, 
A.D. 5.43. Special regulations as to diet and regimen, in relation to sexual intercourse, 
are given by Aristox. fr. ag W., D.L. 8.9, and Diod. 10.9.3ff. “Clinias,” a character in 
Plut. Quaest, conv, 654b, is negative on the matter. 
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later was misused by forgers as license to “discover” more and more 
Pythagorcan writings.9 But the testimony of Aristotle and Aristoxenus, 
which proves the existence of Pythagorean dzóppyra, cannot be ig- 
nored.® Aristotle's testimony has to do with the intermediate position 
of Pythagoras between man and god. All mysteries have secrets; the 
ritual is interpreted in a fepds Aóyos which may not be disclosed to the 
uninitiate,?" and the initiate also learns secret passwords, ovpBodra, 
auvöypara. All kinds of societies that are bound together by cult have 
their esoteric aspect—even political clubs, trade guilds, and those of 
physicians.9$ Among the Pythagoreans the practice of remaining 
silent for long periods—one of the most effective means of attaining 
inner composure—is to some extent a continuation of the practice of 
shamans and yogis.°® The óudxoos is not supposed to speak but to 
hear, and as early as Isocrates and the comic poet Alexis Pythagorean 
silence was proverbial.!0° A five-year period of silence as a test before 
acceptance in membership is attested by Timaeus.! The practice was, 
also, to avoid using Pythagoras’ name.!% 

Aristoxenus mentions that Epaminondas called the Pythagorean 
Lysis, who was his teacher, “father. ”!0® Ludwig Edelstein brought this 
into connection with the precept of the Hippocratic Oath that the 
physician must regard his teacher as his father and the teacher’s sons 
as brothers.!% But the same usage is especially prevalent in the 
mysteries;!9? whoever has led the candidate to be initiated becomes his 
father. The Pythagoreans, too, form a “brotherhood,” in accordance 


% Burkert, Philologus 1961; below, ch. III 1. 

95 Arist. fr. 192 = Iam. VP 31, Aristox. fr. 43 W. = D.L. 8.15: uj elvai mpös mdvras 
ndvra prrá. Further references in Zeller I 409 n. 2. On the alleged secrecy of Pythagorean 
mathematics, see below, ch. VI 3. The whole tradition of secrecy is rejected as a late 
invention by (among others) Maddalena 80f, and G. Boas, “Ancient Testimony to Secret 
Doctrines," Philos. Rev. 62 (1953) 79-92. The latter completely overlooks the attestation 
of Aristotle and Aristoxenus. The ritual background of Pythagorean secrecy was brought 
out by Zeller. loc. cit., Rey 112f, and Mondolfo in ZM 414 n. 2. 

V? jepds is used here in the sense of ody óotov Aéyew, cf. Hdt. 2.61f. 

*8 Cf. Hippoc. Jusj. and Lex, Ar. Nub. 140ff; Gigon, Ursprung 130f. 

" Cf. also O. Casel, De philosophorum graecorum silentio mystico (Giessen, 1919), G. 
Mensching, Das heilige Schweigen (Giessen, 1926). 

0 Isoc. Bus. 29, Alexis fr. 197 Kock, and Dicaearchus ap. Por. VP 19. 

1! FGrHist 566F13 = D.L. 8.10, lam. VP 72, etc. The technical terms éyeuv@ia and 
xenuvdeiv are found in Ath. 7.308d, Plut. Numa 8, Quaest. conv. 728e, Lucian Gall. 2 
Iam. VP 94, exepnnoavvn at Iam. VP 246. 

Tam. VP 53, 88, 255. The hicrophant at Eleusis is not called by name (P. Foucart, 
Les mystères d'Eleusis [Paris, 1914] 173ff). 

103 Aristox. fr. 18 — Iam. VP 250, Diod. 10.11.2, Nep. Epam. 2.2, Plut. De gen. 583c. 

194 CMG I 1, p. 4.5ff; L. Edelstein, The Hippocratic Oath (Baltimore, 1943) 34ff. 

106 A. Dieterich, Hine Mithrasliturgie, 19239, 146-149; 1 Cor. 4.15. For the adoption 
of Heracles and the Dioscuri in Eleusis, see Plat. Thes. 33. On * Chaldeans,” Diod. 
2.29.4. 
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with the ancient custom of colleagues bound together in a cult. We 
are even told that Parmenides adopted Zeno.!% 

That the “Pythagorean life” developed from living custom, with 
all its complexity and paradox, rather than from clearly articulated 
doctrine, can be seen very clearly in the rules about abstinence from 
meat.1 The self-evident corollary of the doctrine of metempsychosis 
would have to be complete vegetarianism. Empedocles drew this 
conclusion, and according to Eudoxus, Pythagoras was not only a 
vegetarian but avoided any association with butchers and hunters.198 
Aristoxenus, however, asserted that he only avoided eating plow oxen 
and rams, but was especially fond of the meat of tender young kids, 
sucking pigs, and cockercls.?? Hints of Athenian ways here are 
intended to lessen the absurdity of Pythagoreanism, for the benefit of 
the reading public. There are other remarkably persistent traditions 
that seem to know nothing of Pythagoras as vegetarian. The famous 
sacrifice of an ox to celebrate a geometrical discovery is attested by a 
(probably) fourth-century source, and the tradition is hardly later 
that it was precisely Pythagoras who introduced the meat diet for 


106 Apollodorus FGrHist 244F30; warp, Pl. Soph. 241d, De Vogel 240f. 

107 Cf. Zeller I 403f, and esp. Haussleiter 97-157. 

108 Fr, 36 Gisinger = 325 Lasserre = Por. VP 7. (The “impurity” of hunters and 
butchers does not exclude the eating of meat, but is actually evidence for it; see Meuli, 
Opferbr. 228; Agatharchides GGM I 154, on the Troglodytes.)— Vegetarianism is charac- 
teristic of the IIvßayopıorai and of Diodorus of Aspendus (below, ch. II 5). See also 
Onesicritus FGrHist 134F17 (Strabo 15, p. 716), Callim. fr. 191.61f Pfeiffer. For the 
story that at Delos Pythagoras only worshiped at the altar of Apollo Genetor, where 
bloody offerings were not made, see, e.g., Iam. VP 25, 35, Cic. Nat. d. 3.88, Clem. Al. 
Strom. 7.32, Macrob. Sat. 3.6. Arist. fr. 489 — D.L. 8.13 and Timaeus FGrHist 566F147 
— Cens. 2.3 mentioned the altar, but it is not certain that they brought Pythagoras into 
connection with it (Delatte, Vie 177). Among later writers, see Ov. Met. 15.75ff (with 
reminiscence of Empedocles) and Sotion ap. Sen. Ep. 108.17. 

109 Fır. 25, 28, 29, D.L. 8.20, Diogenes Antonius ap. Por. VP 36, Iam. VP 150 (where 
cockerels are explicitly mentioned). Boyancé pointed out the connection of the sacrifice 
of rams and pigs with Attic ritual, REG 1939, 4off. On the plow ox cf. Wehrli on Aristox. 
fr. 29a, Haussleiter 116.3-4, Meuli, Opferbr. 275ff. With Aristox. fr. 27 are connected 
D.L. 8.19 and Iam. VP 98 (Boyancé, loc. cit.); the former mentions woolen clothing. 
At Eleusis it was said to be the command of Triptolemus yovets rınäv, Beods kaprois 
ayameıv, [wa p) aiveodaı (Por. Abst. 4.22 = Xenocrates fr. 98), and Aristoxenus ascribes 
similar regulations to the Pythagorcans (D.L. 8.23, Por. VP 39, Iam. VP 9of). 

110 The basic testimony is an epigram by a certain Apollodorus, who should perhaps 
be identified with the philosopher of Cyzicus (DK 74) and dated carlier than Epicurus 
(below, ch. I 1, n. 51). The means chosen to avoid this testimony was to assert that 
Pythagoras had sacrificed an ox of dough (Diogenes Antonius ap. Por. VP 36; Greg. 
Naz. Ep. 198, Migne 37.324, where aratrwos is misread as mjAwos). This is obviously 
transferred to Pythagoras from Empedocles (Ath, 1.30, Favorinus ap. D.L. 8.53, Suda s.v. 
Athenaios; cf. Philostr. 14 1.1.2; Haussleiter 162, Delatte, Vie 174). Por similar substitute 
offerings, sce Hdt. 2.47. 
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athletes.!! Nicomachus smoothed out the contradictions of the evidence 
by use of the reports about degrees of membership within the society: 
the dewpyrikoi practiced complete abstention, whereas the moAırıroi 
Ñ á«ovapamucot ate meat, though "seldom." !? But the very Pythago- 
rcans whom we must suppose to be “acusmatics,” the " Pythagorists,” 
Diodorus of Aspendus, and the Cynic-influenced Onesicritus, em- 
phasize the radical formulation éupdywr arexeodaı, while Aristoxenus 
scems to be thinking rather of "theoretical" Pythagoreans, who still 
likc meat. 

To judge by Aristotle's testimony, the acusmata did not contain any 
simple prohibition of the eating of meat, but various specific precepts: 
the heart and womb of the animal, and perhaps also other similar 
parts,48 may not be eaten. Here, as also in the prohibition of killing 
a white cock or of eating the flesh of animals that have died a natural 
death," it is taken for granted that other kinds of meat will be eaten. 
Spccial treatment of certain parts of the slaughtered animal was part of 
sacrificial ritual from very early times. Karl Meuli has shown that 
the horror of death and the reverence for life manifest themselves in 
these usages and also express themselves in an attempt at recompense, 
that is in the rebirth of the slain creature.” The heart has a special role 
in Greek ritual.Y$ This is reflected in the Orphic myth in which Athena 


11 Por. Abst. 1.26 = Heraclides fr. 40 W. (though it is impossible to determine how 
much of the context goes back to Heraclides), Favorinus ap. D.L. 8.12, Por. VP 15. In 
order to explain away this evidence, some postulated a different Pythagoras: D.L. 8.13, 
8.46 (here he is a Phliasian!), Plin. HN 23.121, Iam. VP 25 (“son of Eratocles”): rovrov 
91) kai ra dÀevrrrucà avyypápara óéperai, où Kaddis eis IHoÜ0ayópav tov Mimudpxou rovro 
iradepopevwv. There was in circulation, then, a coach’s handbook under the name of 
Pythagoras. The tradition must have been formed before Pythagorean vegetarianism 
was firmly established. Scholars have referred, in discussing this matter, to the famous 
athlete Milo of Croton, who was regarded as a Pythagorean (Haussleiter 124f; as Pytha- 
gorean, Iam. VP 104, Aristox, fr. 18 = lam. VP 249, Strabo 6.263; as a heavy eater, 
Ath. 10.412ef). Iccus of Tarentum was a famous trainer (a Pythagorean according to 
lam. VP p. 144.6; DK 25; Wuilleumier 566). The boundary between the “ Pythagorean 
lite” and rational diet fluctuates (cf. ch. HI 3). 

n: Jam. VP 107f, 150. (The allusion in 108 to legends about Pythagoras persuading 
wild animals not to eat meat points to Nicomachus as the source of the passage; above, 
ch. H 3, Rohde, Q 143£) The differentiation according to classes of membership is 
Accepted by Haussleiter 119, Vlastos, Philos Q. 1952, 110 n. 62, von Fritz, SBMü 1960, 
1 4. Eubulus, Hepi ro Mißpa ioropia (ap. Por. Abst. 4.16) distinguishes three classes among 
the Magi; cf. below, ch. II 5. 

!3 Arist. fr. 194 (above, n. 69). Add éy«édaAov un eodiew Iam. VP 109, Iam. Protr. 
123.14, Plut. Quaest. conv. 635e. There is a different list in Por. VP 43. 

14 Qynaeidia: Acl. 4.17, Hypomn. 33; cf. above, n. 13. 

us Meuli, Opferbr., esp. pp. 18sff. 

ne |t was cut out of the living animal and laid on the altar still beating (Galen Plac. 
Hipp. et Plat. V 238 K.; Etym. magn. xapSiwodpevor; Suda, s.v. kapdtwodpevus). 
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saves the heart of Dionysus Zagrcus when he is torn to pieces by the 
Titans and hides it in a sacred chest," and also in the speculations of the 
physical philosophers, according to which the heart is the first of the 
organs to grow.!!? 

Animal sacrifice was the focal point of the traditional religion, 
that is of the official cult of the polis, and to renounce it would have 
been more than religious reform. It would have meant a complete 
overturn of traditional ways. It is interesting that this is the goal of 
Zarathustra's gospel.!? As far as we can judge, the Pythagoreans sought 
to compromise the matter; an acusma asks, “What is most just?" 
and answers, “To sacrifice." An accommodation of the doctrine of 
metempsychosis and the traditional way was found, because it had to 
be found. " The only animals into which the souls of men do not enter 
are those which may, according to sacred law, be sacrificed. Therefore, 
those who are allowed to eat meat may eat only of those animals that 
may be sacrificed, but of no others." 120 

In the late compromise, it seems that thc ancient cult practice is 
still influential. Originally, and for a long time, abstinence was only 
a preparation for the sacred meal, so that omophagia and vegetarianism, 
different as they seem, are complementary.!?! In the mysteries of Demeter 
and Dionysus the most important sacrificial animals are sucking pigs, 
cocks, and kids? the very animals of whose meat, according to 
Aristoxenus, Pythagoras was especially fond. Perhaps, then, this 
statement was not manufactured out of whole cloth, but was a ratio- 
nalization of ritual. One report says of the Pythagoreans, “Throughout 
their lives they abstained from eating meat; and when, in their own 
stead, they made the prime-offering of an animal to the gods, they 


i M. Tierney, “A Pythagorean Tabu,” Mél. E. Boisacq (Brussels, 1935) 317-321, 
referring to Clem. Al. Strom. 2.17.2, 2.22.4 and Firm. Mat. Err. prof. rel. 6.1ff. That 
Pythagoreanism is here directly dependent on Orphism is possible but not definitely 
provable. 

118 Empedocles A 84, Plut. Quaest. conv. 635€; at 636d the Orphic prohibition of eggs is 
interpreted in the same way; it is attested for the Pythagoreans only at Hypomn. 33. 

119 The fight against the sacrifice of the cow, Yasna 44.20; 92; cf. above, ch. II 2, n. 16. 

120 Jam. VP 85, Por. Abst. 1.26; cf. also Boyancé, REG 1939, 52 n. 2. Though this 
interpretation may be a counsel of desperation, it need not on that account be secondary, 
for the awkward situation was there from the beginning. There has, however, been an 
interpolation in the excerpt from Aristotle; xaßzxeı is not used impersonally by Aristotle. 
— Another way out was to consider sacrifice as “justified execution" (Por. ap. Stob. 1.49.59; 
cf. Pl. Leg. 8702). 

121 Cf, Eur. fr. 472. 

122 The cock and the mysteries of Demeter: Por, Abst. 4.16; sucking pigs sacrificed at 
Eleusis: Ar. Pax 374, with scholia; kids: the pios eis ydÀa of the Gold Plates; cf. also 
GRBS 7 (1966) 99. 
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would just taste it, so that in truth they lived untouched by such 
things. 129 

The famous, or notorious, taboo on beans is found in similar 
contexts. It is attested by Aristotle, Heraclides, Callimachus, and 
indirectly by Empedocles;#4 only Aristoxenus denies it.!2° This was a 
favorite target of those who would mock Pythagoreanism. As early 
as Aristotle several alternative explanations of the puzzling aspects of 
it were available. The interpretations that are most closely related to 
penuine Pythagoreanism are those which connect beans with the 
doctrine of metempsychosis. Along with Aristotle's report that beans 
are like the “gates of Hades,” since they alone among plants do not 
have joints, we have a remarkable couplet in the scholia to Homer :1?’ 


ae my TP \ 
dbuxns allnav Báow eupevas 76 avaBabudv 
> > J , Ld $ ‘ > , 

e€ ' A8ao Ödnwv, órav adyds eivaviwoın. 


It is through bean blossoms that souls return to earth for their rein- 
carnation. Varro says that the souls of the dead are in the beans;!25 
and there are several variants of the conception that a soul emerges from 
a plant, or a bloom, to enter into a human body.!?? This makes com- 
prehensible the legend that Pythagoreans refused to walk through a 


133 Por. Abst. 2.28, which is not from Theophrastus according to J. Bernays, Theo- 
plirastos" Schrift über Frömmigkeit (Berlin, 1866) 119, and W. Pötscher, Theophrastos ITepi 
elaeBeias (Leiden, 1964) 176. Cf. Arist. fr. 194 (D.L. 8.19): ’ApıororeAns 8é nat xoi 
jrjrpas Kal rpiyAns Eviore. Here the word évíore means “at certain times." See also Iam. 
VP 85: the acusmata are concerned, above all, mepi re Üvoias kab’ éxdorous Tovs Katpovs 
nas xpi) movetoOa. Cf. Burnet, EGP 95. 

UA Arist, fr. 195 = D.L. 8.34, Heraclides fr. 41 (surely to be attributed to the book 
Hepi r&v IIvdayopeiwv, although Pythagoras is not named), Callim. fr. 553 Pfeiffer; 
also Emp. fr. 141, and the frequently cited verse fodv roc kvdpovs re dayeiv keBaAMs re 
roxýwv (references in Orph. frag. 291 Kern, Delatte, Faba 36 n. 2). The subject is fully 
canvassed by Boehm r4ff; R. Wünsch, Das Frühlingsfest der Insel Malta (Leipzig, 1902) 
31-46; Haussleiter 407ff; Delatte, Faba; M. Marcovich, Philologus 108 (1964) 29-39. It 
is well known that the bean in question is a kind of European vetch (Vicia faba); the beans 
used as vegetables nowadays are of American origin. 

125 Fr, 25 W.; cf. above, ch. II r, n. 57. 

126 Arist. fr. 195 = D.L. 8.34. On the word ayovarov see Por. De antr. nymph. 19 
(Delatte, Litt. 36ff, Faba 36ff; R. D. Hicks is wrong in suggesting a lacuna before dydvarov, 
in his Loeb edition of D.L.). 

17 Scho]. T Il. 13.589. no. VII Nauck. 

128 Ap, Plin. HN 18.118. At the Roman festival of the Lemuria, one throws beans 
behind him, at night, “et dicunt se Lemurios domo extra ianuam cicere" (Varro ap. Non. 
p- 135.15 M.; somewhat differently Ov. Fast. $.435ff). 

129 Attested as early as Aeschylus, in the story of Glaucus, fr. 28£; see Paus. 9.22.7, 
Philostr. VA 1.5, Lévy, Lg. 178, Ov. Fast. 5.231ff, H. Usener, KI. Schr. IV (Leipzig, 
1913) 128ff. 
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bean field in bloom ;!2° but it scarcely brings us closer to understanding 
the real reason for the importance of beans. 

We dare not take too lightly the rationalizing, physiological 
explanation, based on the difficulty of digesting beans. The seer or 
sage is very sensitive to small physical disturbances. It may have been 
seen by the ancients, even before the discovery of the chemistry of 
proteins, that of all vegetable diets one of beans is most like one of 
meat. A contributing factor in this recognition may have been that a 
certain amino acid, present in beans, can provoke strong allergic 
reactions in some persons. In any case the peculiarities of beans had 
obviously, from early times, been exploited in cult and myth. The most 
interesting of the explanations of the bean taboo claim amazing 
similarities between bean and man: the blossom of the plant, or the 
bean itself, are transformed through certain procedures into human 
form, or into the form of parts of the human body, they remind of 
the genitalia? and smell like semen. At the origin of the world, bean 
and man emerged from the same primeval slime.9* And when we 
look for the origins of these prolific fancies, we are once more led to 
the mysteries. Demeter, says Pausanias,95 gave mankind all the pro- 
ducts of the earth, with the exception of beans; and “whoever has 
witnessed an initiation at Eleusis or read the so-called Orphic writings, 
knows what I mean.” We are denied this knowledge. It may be that 
beans were eaten in a ritual meal, and if so, Aristoxenus could be 


180 Myllias and Timycha; Neanthes FGrHist 84F31 = Iam. VP 191. 

131 The dua@ödes of beans is often emphasized, as in the joke used by Heniochus, fr. 4 
(Ath. 9.4082), érvos kvájuvov Gió: ri perv yaarépa $voG rò 86 rip ot (7f). Cf. Hippoc. 
Vict. 2.45; the collection of references in Delatte, Faba 54ff, and Boyancé, Muses 111.2. 
Delatte derives the taboo on beans entirely from their effects on digestion, but with too 
easy a transition from dco: to animism. The mythical account cannot be deduced from 
the physiological facts.—Amphiaraus avoided beans for the sake of his art of divination 
(Geop. 2.358); cf. Hdt. 4.184, Cic. Div. 1.62. 

132 Capparelli I 187 n. 3, II 825ff, with references. 

133 Heraclides fr. 41 (the bean in the coffin), Diogenes Antonius (Por. VP 44 — Lydus 
Mens. 4.42), Hippol. Ref. 1.2.15 (the buried bean blossom), also in a Demotic papyrus 
(T. Hopfner, Offenbarungszauber I [Leipzig, 1921] 135).—Transformation into human 
blood: Lucian V. auct. 6. See also Marcovich, cited above, n. 124. 

134 Arist. f:. 195, Gell. 4.11.10. 

185 Por, VP 44, Hippol. Ref. 1.2.14. 

136 7.37.4; cf. 8.15.3f, Por. Abst. 4.16. There is some sort of connection between this 
and the jews Kvapirms at Athens. Hymn. Orph. 26 prescribes, as an offering for Ge, 
Üvplapa nâv améppa many kvápov kal dpwydrwv.—Cf. also the role of beans in the Greek 
cult of the dead: Plut. Quaest. Rom. 95, Lydus Mens. 4.42; in Rome: Plin. HN 18.118. 
The Flamen Dialis was forbidden beans (C. Koch, Der rómische Juppiter [Frankfurt, 
1937] 34ff, 84£). On the Lemuria, above, n. 128, and Delatte, Faba 38ff. On the Indians, 
L. von Schröder, Wiener Zs. f. Kunde d. Morgeul. 15 (1901) 187-212; on the Germans, 
ibid., and M. Höfler, ARW 2 (1899) 109. On Hdt. 2.37, see above, ch. IT 3, n. 48. 
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acquitted, once more, of pure invention. In any case, the Pythagorean 
taboos are closely connected with ritual, either taken over from it or 
set up in opposition to it. 

Side by side with the ritual material, the acusmata have rules and 
precepts that we would like to classify as rational, in the categories of 
ethics??? or physics. But the remarkable thing is the juxtaposition: 
the rainbow is a reflection of the sun, thunder is a noise to frighten 
souls in Tartarus, an earthquake is a mass meeting of the dead. Most just 
is sacrificing, wisest is number, strongest is intelligence, holiest a 
mallow leaf—taboo and proverbial wisdom jumbled together. Close 
examination shows an amazing, inextricable tangle of religious and 
rational ethics. A husband must not “persecute” his wife, for he took 
her under his protection at the sacred altar; one should only help his 
fellow to load up, never to unload, for we are in this life to be punished; 
good counsel is sacred—a moral commandment in religious form, like 
the exhortation to leave children behind for the sake of the gods. The 
command relating to behavior in battle, too (to fall, if one must, with 
wounds in the chest) probably has a religious background (see n. 49). 

It is striking how constantly attention is oriented toward the world 
of the dead, the heroes, and the 8a(poves. Earthquake and thunder, 
the clang of bronze and the ringing in one’s ear, the crumbs that fall 
from the table—a person is always being moved and surrounded, even 
physically, by "stronger" powers. In the saying that the motes in the 
sunbeam are “souls,”!88 this feeling is expressed in an almost discon- 
certing manner; wherever a sunbeam falls, it is swarming with souls. 
Another dictum that hints at “daemonic” forces is that attributed by 
Aristotle to Philolaus: eval twas Adyous kpeirrovs huv??? The mallow, 
the “holiest” thing, is a plant of the dead? the Aedópocare the roads 
over which the dead are conveyed to their graves! (and this is doubtless 
also the reason why one may not split wood in the road), and the 
TpiyAn was sacrificed to Hecate.!? Pythagorean silence also belongs in 
this context; the Greeks went past jp®a in silence, in order not to disturb 
the «peérroves.!^ In leaving home on a trip, one must not turn to look 


137 Boehm, nos. 61-69 (“Praecepta moralia"). 

338 Arist, De an. 404317. 

13 EE 1225230 = DK 44B16. 

140 Nilsson, Op. I 336f, GrR I 705 n. 1. 

141 Boehm on nos. 41-42. 

142 No. 42 Bochm. 

143 Apollodorus [epi Bedv, FGrHist 244F109 = Ath. 7.325a-b. 

14 Epicharm. fr. 165 Kaibel: dAAd xai. atyjv. dyahdr, örka mapéwvri kdppoves; cf. 
Hsch. s.v. xpelrroves, Schol. Ar. Av. 1490. 
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back "for the Erinyes are following." 45 The prohibition of bathing 
may also be related to demonology. No wonder that we have 
anecdotes pointing up how natural it seemed to the Pythagoreans to 
encounter spirits!" Aristotle is our witness that the Pythagoreans 
" used to express great surprise if someone said he had never seen a 
daimon.’ 148 

The difference of the levels on which this "thought" operated does 
not seem to have been recognized; and here we see the continuation 
of a type of thinking that had already been left behind, in principle, 
by Anaximander and Anaximenes. Both of these sought to explain the 
earthquake on the basis of physical principles, 4? and thunder as well.15 
Recognition of the nature of the rainbow goes back to Anaximenes.!®! 
But, whereas Anaximander asks, “‘ What is the sun? ... How big is 
it?" and answers, “A circle of fire... the same size as the earth, "152 
the Pythagoreans ask, “What are the Isles of the Blest?" and are 
satisfied with the answer, “Sun and moon." 

The intimations of number theory are also part of this picture. 
“The wisest thing is number" 9? such a sentence can be understood 
without any esoteric doctrine and without any “Pythagorean mathe- 
matics.” More important is the tetractys, regarded as the epitome of 
Pythagorean wisdom. The Pythagoreans swore by Pythagoras as by 
"him who brought the tetractys to our generation," 


> X. M c i ^ Y 
ov pa Tov áperépa yeved mapaödvra rerpakriv, 
$ > 4 , t 
mayav aevdov púoews pilwud T’ Cyovoay.154 


The second verse of this couplet can scarcely be older than Empedo- 
cles.155 Possibly the first line stood by itself in the beginning; with its 


M5 Above, n. 58. 

146 Abstention from baths and from sexual intercourse is important not only in cult 
but also in magic; see A. Abt, Die Apologie des Apuleius von Madaura und die antike Zauberei 
(Giessen, 1908) 111ff, 114 nn. 5-6; C. Bonner, “Demons of the Bath,” in Studies Presented 
to F. L. Griffith (London, 1932) 203-208. 

147 Pythagoras and Calliphon: Hermippus ap. Joseph. Ap. 1.164; Eurytus and Philolaus: 
Iam. VP 148, 139. 

148 Fr, 193 = Apul. De deo Socr. 20.167. 

149 Anaximander A28, Anaximenes A7§8, A21. 

150 Anaximander A23, Anaximenes A17. 

151 A7, A18; above, n. 30. 

152 Anaximander AIT, 21. 

153 Cf. above, n. 22; Aesch. Prom. 459, Trag. adesp. 470 N., Gorg. Pal. 30; also below, 
ch. VI 1; VI 3. 

1M References above, ch. 13, n. 120; Delatte, Litt, 2491f. 

™ Kranz, Philologus 1938, 438; plapara 6.1, myyý 23.10. The general idea of 
dois is scarcely likely to have existed before the second half of the sth century. 
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negative formulation, the oath probably applied primarily to the 
secrecy of Pythagorean doctrine. The rerpakrós, a “tetrad” made up 
of unequal members, is a cryptic formula, only comprehensible to the 
initiated. The word inevitably reminds of rpwrós, the “triad” of 
different sacrificial animals. Is the sacrificial art of the seer, involving 
the shedding of blood, superseded by a "higher," bloodless secret?! 
‘The acusmata provide a hint toward an explanation: “What is the 
oracle of Delphi?” “The tetractys; that is, the harmony in which the 
Sirens sing” (Iam. VP 85). The later tradition is more explicit: The 
“tetrad” of the numbers 1, 2, 3, and 4, which add up to ro (the “ per- 
fect triangle"), contains within itself at the same time the harmonic 
ratios of fourth, fifth, and octave. The Sirens produce the music of 
the spheres, the whole universe is harmony and number, dpðu® de re 
mávr! éméoucey 19 The tetractys has within it the secret of the world; and 
in this manner we can also understand the connection with Delphi, 
the seat of the highest and most secret wisdom.15? Perhaps Pythagorean 
speculation touched upon that focal point, or embodiment, of Delphic 
wisdom, the bronze tripod of Apollo. Later sources speak of its 
mysterious ringing,®® which must have been " daemonic" for Pytha- 
poreans.16° 

The meaning of the shibboleth or symbolon “tetractys” can only be 
explained in a tentative fashion. In place of that which was connected 
with it from the beginning, in the form of belief or experience, the 
later sources give us more and more rationalizations. Some way or 


156 Cf. Jam. VP 93, 147: Pythagoras taught Abaris to use a bloodless form of divination, 
with numbers. 

15? Connected in the tradition with the oath by the tetractys; above, ch. I 3, n. 126. 

158 Boyancé, AC 1951, 421ff, cites the theory of the Delphians according to Plut. Quaest. 
conv. 7452 (cf. De fato 568e), which connects the three Muses with three heavenly realms. 
Cf. Heinze 7sff, Dörrie Hermes 1954, 336ff.— Delatte, Litt. 260f, refers to the Delphic 
KednSdves, who were brought into connection with the Sirens (Pi. Paean 8.71; Snell, 
Hermes 90 [1962] 4f, Ath. 7.290e, Paus. 10.5.12). 

158 The oldest testimony seems to be that of Vergil Aen. 3.92. Cf. K. Schwendemann, 
Jh. d. Dt. Arch. Inst. 36 (1921) 168ff. On the role of the tripod, see also P. Amandry, 
La mantique apollinienne d Delphes (Paris, 1950) 140ff, H. W. Parke and D. E. W. Wormell, 
The Delphic Oracle (Oxford, 1956) I 24ff. 

160 Eustath. p. 1067.59: xai of IIvdayopıroi pact Tov xaAkóv mavri aurnxeiv Berorépw 
nveinarı: 80 Kal Ta ' AmóMann Tpimous ToLodros dvákevrai, Cf. above, n. 34. For the 
ringing of the tripods at Dodona, see Demon FGrHist 327F20. Hsch. s.v. Tpioys: 6 Uno 
t&v Ivdayopırav ev AcAdois rplmovs (cf. Por. VP 16) shows that Pythagoreans were 
concerned with the Delphic tripod. The statement of Aristoxenus (fr. 15) that Pythagoras 
got most of his doctrines from Themistocleia the Pythian priestess, could well be a 
rationalizing interpretation of the connection suggested by the acusma about the tetractys. 

For speculation about the relation of the tripod to the number 3, sce Plut. De E 387c, 
Lobeck 386f. 


II. PYTHAGORAS IN THE EARLIEST TRADITION 


other the secret of the world is to be found in number, but there is 
danger in too much conjectural reconstruction. If this is a starting 
point for Pythagorean science, the question remains, how far Pytha- 
goras went in this direction. The pronouncement that number is 
"the wisest thing" may be made on no other basis than naive wonder- 
ment at its versatile usefulness and its indefeasible correctness, with 
no foundation of sophisticated number theory or mathematical 
philosophy. It does not take more than the amusement of an idle hour 
to discover and establish that 1 -- 2 4- 3 -- 4 2 10. Numerical relationships 
in the cosmic order are to be found in primitive and mythical thought, 
and in the same realm we can find the notion of the cosmic origin 
and function of music, and it is not necessary to assume special astro- 
nomical knowledge. The evidence about the tetractys, about num- 
bers, and about music, is not necessarily on a different level from that 
about other acusmata, such as that an earthquake is a rally of the dead, 
that the rainbow is a reflection of the sun, or that the sun and moon are 
the Isles of the Blest. To what extent the seeds thus planted had already 
been developed in the direction of rational science and knowledge, 
is something which the history of the exact sciences must try to 
clarify. 

The question of the date of this Pythagorean wisdom, thus far 
postponed, cannot be answered in a completely satisfactory manner. 
The latest terminus for the form of those that are sayings or precepts 
without explanation is the allegorical treatment of Anaximander the 
younger, about 400 B.c., and for the existence of a sizable, varied 
collection it is the reports of Aristotle; but in the other direction there 
can scarcely be any limit. In reckoning probabilities one must bear in 
mind that in oral tradition such a loose aggregation of adages and 
maxims is liable to constant change; some items are lost, but others 
are bound to take their place, especially when there begins to be a 
certain competition to know "as many as possible" of them (Iam. 
VP 82), and by the rule of aùròs čġa all are attributed to the Master. 
Still we may be confident, in the light of the zeal to maintain the 
doctrine of the Master himself, that at least some original matter is 
faithfully transmitted. It is like a gravel pile; there is no pebble of 
which we can say that it must be primitive rock, but any single onc may 
be. 

We can get a little beyond this non liquet by recognizing that not 
only the content, in certain details, but certainly the form, as a. whole, 
is older than Pythagoras. There are taboo-precepts in all primitive 
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cultures; and the aphoristic formulation is attested for the Seven Sages. 
Individual rulesj&! and even the number symbolism! and the assertion 
about the rainbow,!® are attested for an earlier period. And it is 
unthinkable that ritual prohibitions like those of beans, heart, and 
baths, widespread as they are, and variously modified, can have had 
their origin in the doctrine of the historical Pythagoras. As befits the 
role of hierophant which Pythagoras played according to the legend, 
Pythagoreanism is attached to preexisting Greek cults. 

The idea occasionally expressed,!* that the acusmata were simplistic 
back formations from a developed, scientific doctrine of Pythagoras, is 
thus in principle refuted. It is true that the history of human thought 
shows relapses from physical science to magic, but vestiges of 
science tend to be preserved. Insofar as Pythagoreanism agrees with 
more ancient material in general Greek cults, it is only by petitio 
principii that we could imagine a double, self-cancelling development 
—forward to science and back again to the starting point. 

The only remaining question would be, then, whether the acusmata 
can have worked their way into the tradition from outside, at a late 
stage in its development. It is not impossible that this may be the case 
with a few individual items, but for the entire collection it is utterly 
improbable. There must have been a point of crystallization for any 
possible secondary additions. In fact, even the later “‘mathematical” 
Pythagoreans conceded that the acusmata came from Pythagoras.1% 
Thus the modern student too may, or rather must, conclude that a 
nucleus of the collection goes back to Pythagoras and that the doctrine 
of the historical Pythagoras was presented on the level of the acusmata 
and passed on in this form. 

For the pronouncements of the acusmata fit in with what we can 
learn from the Pythagoras legend: the same universe of gods, daemons, 
and souls interpenetrates the universe of man; we hear of Pythagoras 
as divine; we are reminded of metempsychosis; and all of this has 
its source in a “wisdom” that comprehends equally and without 


161 Above, nn. 57, 84. 

182 Below, ch. VI 3. 

193 Providing that Anaximenes (A7, 18) is earlier than Pythagoras, as in the generally 
accepted chronology. 

184 Krische 33ff, and more recently Maddalena 362 (above, n. 82). 

168 For example, astrology can be interpreted as a retrogressive development of Hellenis- 
tic science (see Nilsson II? 268). But it preserved, from its scientific background, the order 
of the planets, the spherical shape of the earth, and advanced methods of calculation. 

106 Below, ch. I 5; exaAeı (sc. Pythagoras), Arist. fr, 196. 
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differentiation the divine and the carthly, the rational and the religious— 
the lore of one who "knows more" than ordinary men. 


Even if Pythagoras was adapting older material, there was naturally, 
in the process of choice, a certain Aóyos, a kind of “reflection;” but 
this does not imply a rationally constructed system. Decisions may be 
taken in quite different strata of the psyche, as to what is appealing, or 
illuminating, or obvious. It is questionable to what extent one is 
justified in speaking of a "purification" or a "spiritualization" of 
religion. There is, in the form and function of the acusmata, a forward 
step; but this is on a different level. 

The ritual prescriptions which made their way into the acusmata 
serve for unusual occasions. Their demands apply during the initiation 
ceremony, or incubation, or a journey to the underworld, or for the 
period of convalescence; afterward, one can live as he did before. The 
rhythmic alternation of holiday and nonholiday, of epai and dorat 
"uépa, is a mark of all primitive, naive religion. In such religion 
opposites dwell peaceably side by side—eddnuia and aiexpoAoyía, 
chastity and license, earnest and jest, each in its proper time. The 
"sacred" animal is sacred just because one day it will be slaughtered 
and eaten. Vegetarianism and omophagia are not mutually exclusive. 
These rhythms respond to basic needs of the human psyche, and of 
society. But, when reason begins to reflect on man’s beliefs and 
behavior and tries to remove discrepancies and to arrive at general, 
objective theses about gods and their laws, the ancient way of living 
must be reformed; whatever gods prescribe must be valid at any timc. 

If Pythagoras himself was a kind of hierophant, he found no suc- 
cessor;1#® the Pythagoreans were left with their acusmata applying no 
longer to festivals but to normal life, which, as a consequence, scemed 
to others abnormal. Prohibitions like those of beans, heart, certain 
fishes, and baths are now absolute and must be observed at all times; 
and the Pythagorean always wears white clothing. He lives every day 
of his life as though he were preparing for initiation at Eleusis, for 
incubation at Asclepius’ temple, or for the journcy to Trophonius. He 
follows not the cult rules of a certain holy site, but those of a Bios 


167 Zeller I 411: "(We shall scarcely go wrong in believing) . . . that he transformed the 


Dionysiac mysteries in the spirit of a more advanced moral teaching, and made them 
into an auxiliary of it." Perhaps the acusa. about salt can be interpreted in this way 
(above, n. $2). 

W8 Later tradition constructed a list of " scholarchs," but there is not even agreement 


among the sources on the immediate successors of Pythagoras. Cf. ch. HE 2, n. 33. 
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which he has personally and consciously chosen.!$? To be sure, as is 
clear from the example of vegetarianism, an open breach with ritual 
picty is avoided. 

As metempsychosis changed from ritual and myth to a doctrine 
with a claim to truth, so here, ritual bound to certain conditions changed 
into unconditional, permanent rules of life. In both cases Orphism, or 
the "Opgurös Bios, bears an embarrassing resemblance to Pythagoreanism. 
In Orphism, however, according to the testimony of Plato, the older 
practice of individual, magic rites did not die out; he makes the com- 
plaint against the Orphic dyópra: xai pdvres that they promised 
individuals and whole cities expiation for their sins, at the cost of a 
little sacrifice and a pleasant dinner.!"? One can make use ofthe 'Op$ucá 
without being an Orphic, but he who follows Pythagoras becomes 
a IIvdayöpeıos. 

To take the acusmata seriously means an almost frightening constric- 
tion of one’s freedom of action in daily life. Whether a Pythagorean 
gets up or goes to bed, puts on his shoes or cuts his nails, stirs the fire, 
puts on the pot, or eats, he always has a commandment to heed. He 
is always on trial and always in danger of doing something wrong. No 
more carefree irresponsibility! Everything he does is done consciously, 
almost anxiously. The mythical expression of this attitude to life is a 
world full of souls and daemons, which affect every moment of a 
person's life. Everywhere are rules, regulations, and an ascetic zeal for 
discipline; life is 7évos, which must be endured. 

In his discussion of Greek shamanism, Dodds uses the word 
" puritanism,"!" and by it he means the strongly felt tension between 
bodily needs and those of the soul, which is to be freed from the body. 
If our analysis is correct, the comparison with historical Puritanism 
can be seen in a still broader perspective. The Puritan and Pictist 
movements emerged as reactions against a Christianity relying on 
"primitive" religious forms, in which ritual and daily life, Church 
and world, holiday and workday ran along parallel. Their aim was to 
make the whole of life a service of God; every day was to be lived like 
Good Friday. The dangerous area of arbitrary human choice and of 


i$? Cf. Pl. Rep. 6oob. If Iam. VP 96-100 is mainly from Aristoxenus, it provides a 
very early report of a communal society of the monastic type. 

170 Rep. 364b-c. 

171 Trp, 139(fF). A comparison has also been drawn, occasionally, between the Pythago- 
rean life and that of Calvin's Geneva.—On "täglicher Gottesdienst” see Nilsson IP? 
aif, H. Gomperz (PliSt sof) has good remarks on the " acusmatic" life. 
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carefree joy in living was narrowed as much as possible. The ecclesi- 
astical hierarchy was replaced by the democratic conventicle. 

l Thus the acusmata go beyond ritual piety, not in their content but 
in the way in which they regulate man's life; and foreshadow a later 
development in Greek ethics, much in the way that the doctrine of 
metempsychosis foreshadows a later ontology. The significance of 
Pythagoras is to be sought not in the realm of philosophy proper but 


in the approaches to it, in his position as an intermediary between old 
and new. 


$. ACUSMATICI AND MATHEMATICI 


The tradition has contradictory reports about sects, hierarchical 
gradations, and schisms among the Pythagoreans. Very often a 
distinction is made between a lower and a higher degree of Pytha- 
gorean wisdom, and this goes back at least as far as Timaeus.! He tells 
of a five-year period of probation, during which the new disciple must 
listen in silence, and did not even see Pythagoras face to face; the voice 
of the sage came from behind a curtain (owöc»). Only after this period 
did the pupil become &owrepırds. The distinction of IIvdayopıorai and 
IIvdayöpeıcı is joined to that of “exoteric” and “esoteric,”? and there 
is also a distinction between dkovouarucot and pabnariucot.8 The 
mathematici are the “genuine,” or truly "philosophizing" members 
whose goal is dxpiBea, so that they correspond to the ion? 
Pythagorcans.* The position of the modro is confused; sometimes 
they are reckoned among the acusmatici, sometimes among those of 
the highest grade.5 There are some apparently artificial divisions into 


" ; : . 
a 556F13 = D.L. 8.10 is very like Iam. VP 72(ff), so that the latter's exposition 
as a whole must be based ultimately on Timaeus (Rostagni, ScrMin II 1.21ff, von Fritz 
Pol. 39, parallel V). See also the collection of references in Zeller I 400 n. 4, and von Fritz, 
a 1960. The king of Persia eats behind a curtain, according to Ath. 4.145b-c. 
Hippol. Ref. 1.2.4 (reAedrepa . +. petpidrepa pabðýpara); Iam. VP 80 (ITvdaydpeıoı 
as AER like "Arrıroi distinguished from ' Arrucorai—an interesting point chronolo- 
en d rus en math. sc. 24 PP. 74.15-75.5 (ol Ew... of dvopacbévres IoBayópew:) 
chol. eocr. 14.5 on the difference between respect: ivi J 
i D pectably living IIudayöpeioı 
? Por. VP 37 (characteristic of the mathematici are dxpiBeva, mepirrórepos Adyos); Clem 
Al. Strom. 559 (vues); Iam. VP 29 (diÀoaodotvres distinguished from the zoAAo; 
this digression, which breaks into the continuity of the sentence, is athetized by Deubncr, 
SBBln 1935, 663f; but Iamblichus is capable of such a thing). 
“As also in Iamblichus’ superficial summary, 889. 
Stam. VP 150: dxovopatixol kal moAıtırol distit i 
$0: stinguished from Pewpyrixol xal dıAdoodan. 
Muy however, ap. August, Ord, 2.20 presents the moAcricol as the highest group iB 
am Vi 72, 108, 129. The demands of practical life, shown in section BR, are incom- 
patible with Plato's idealistic demands. i 
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three groups, which seem likely to be secondary.® The main point is 
always the existence of differences of rank or grade, but they are 
sometimes seen as steps in a continuous development and sometimes 
as names of separate groups. In this context the word drovopatıkoí 
remains a puzzle. If the reference is simply to the probationary period 
of "hearing," one would expect drovorıroi or drpoarıral.” What 
acusmata meant to the Pythagoreans we are not told in this connection. 

Quite different is a notice that Iamblichus copied twice from the 
same source, not without introducing a serious contradiction on one 
point. There were, he says, two kinds of Pythagorean philosophy, as 
there werealso two kinds ofPythagoreans, dxovoparucotand naßmparırot. 
In what follows, the text of the De communi mathematica scientia has 
preserved the original version:* 


6 drovarırol, naßmuarıroi, dvawol: Taurus ap. Gell. 1.9; epigram of Socrates (cf. 
D.L. 2.47, Carcopino, Bas. 254.2-3: conjectural date, 1st century A.D.), A. P. 14.1; cf. 
the Stoic division of philosophy into the three parts logic, physics, and ethics.—oeßaorırot, 
moAırırol, naßmparıroi: Anon. Phot. 438bıgff, Schol. Theocr. 14.5 (veßaorıxoi are 
defined as oí mepi rjv. Bewplav).-IIvdayopıroi-ITvdayspeo-Ilvdayopıorai as immediate 
pupils-pupils of pupils—éfw6ev ImAwral: Anon. Phot. 438b23ff, Schol. Theocr. 14.5. 

? dxovorixol, above, n. 6. dxpoarixol — eowrepixoé used of the pupils of Aristotle, Gell. 
20.5 (on this tradition about the Peripatos see Lucian V. auct. 26, Plut. Alex. 7, G. Boas, 
Philos. Rev. 62 [1953] 79ff). 

8 Jam. VP 81, 87-89. (The account of the acusmata, which comes mainly from Aristotle, 
comes between these two passages, from 82-87, i.e. pp. 47.4-51.12 Deubner. On this, 
see above, ch. II 4. How mechanically the insertion is made is shown by the word TOÜTOUS, 
p. 51.13, which has as antecedent the dxovonarıxoi named at pp. 46.25 and 47.1. The 
scissors-and-paste procedure is surely Iamblichus' own.) This passage is nearly the same 
as Comm. math. sc. 25, pp. 76.16-78.8. The latter passage was written later, and has the 
error é£aydvov for mevrayavwv at p. 77.20. It was not, however, copied from the Vita 
pythagorica, for it continues without a break, whereas the VP shows arbitrary alterations. 
To set the crucial sections parallel to each other: 


Iam. VP 81 p. 46.26ff: 

rovrwvi 86 oí ev naßnparırol wuoAo- 
yoüvro IHvBayópew: elvai úrò rv Erepaw, 
rods 86 dxoveparixods orot ody dioAó- 
yovv, obre rjv mpaypareiav abrüv elva 
IIv8ayópov, àÀX *Inmmácov: röv de "Inma- 
cov of èv Kporwviarnv pao, of 86 Mera- 
movrivov... 


Comm. math. sc. p. 76.19ff: 
Tobrwv 8é of uév ákovapgarwol podo- 
yotvro IIvBayopeıcı elvai id rv érépav, 
rods 86 naßnuarıoös obrou ody cpodd- 
yovv, ore rijv npaypaTelav adrav elvai 
IHv8oyópov, adda 'Imráaov: rov 9' "Immo- 
cov of uv Kporomárw dacív, ot 86 Mera- 
movriov. of S¢ mepi rà pabýpara Trav 


Iam. VP 87 p. 51.12ff: IlvÜoyopeiew rodrous re ópodoyoðow 
ES NNUS , » ] 1 Yoox x 

of 8 nepi rà pabýpara rv IIvdayopeiwv elva: IIvdayopeiovs, kal abroi dacw Erı 

1 A a = 3 * 3L *.4 3 Am 

rovrous re ópoAoyoüsw elvai IlvÜayo- paddov, xai à Aéyovsw adroi Ann 


pelous, kai abroi paow Erı paArov, Kal elvai... 

å Myovow adroi, aànbĝ elvar.. . 
Nothing can be changed in VP 87, because in the following passage the interpretation 
of the mathematici is given. Nauck and Hàlk (s) proposed simply emending 81 after the 
Comm. math. sc. passage, but this is impossible. Sce below, n. 9 (DK I 107 n.; Deubner, 
SBBln 1935, 620): lamblichus' source is correctly reproduced in Comm. math. sc. and this 
is the only one with historical value. The acusmaticus Hippasus is a conjecture of Iam- 
blichus. (See further Delatte, Litt, 272f; Prank, Logos 9 [1920-1921] 246 n. 1; Rey 228 
n. 1; von Fritz, SBMü 1960, 21: Timpanaro Cardini has it wrong, 80.) The text used in 
DK should therefore be that of the Comm. math. sc. 
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Of these, the acusmatici are recognized by the others as Pythagoreans, 
but they do not recognize the mathematici, saying that their philo- 
sophic activity stems not from Pythagoras but from Hippasus ... 
But those of the Pythagoreans whose concern is with the paðýpara 
recognize that the others are Pythagoreans, and say that they them- 
selves are even more so, and that what they say is true. 


According to this, the acusmatici are incontestably Pythagoreans, who 
refuse to recognize the mathematici, who, they say, are really followers 
of the innovator Hippasus. On the other hand, the mathematici maintain 
that they are the true successors of Pythagoras, "even more" than the 
acusmatici, and that the alleged innovation of Hippasus was nothing 
more than a plagiarism of doctrine taught much earlier by Pythagoras; 
“everything is due to ‘that man’ "—Pythagoras. 

In his De vita Pythagorica, Iamblichus seeks to maintain just the 
opposite of this: that the mathematici are the uncontested Pythagorcans, 
who refuse to recognize the acusmatici on the ground that they are a 
sect founded by Hippasus. Thus Hippasus is an acusmaticus in this 
version, and in the other a mathematicus. But this is not maintained 
consistently in the Vita Pythagorica; after a digression on the acusmata 
follows the other version, agreeing with De communi mathematica 
scientia. The latter, which is consistent and complete in itself, is thus 
shown to be primary. The cause of the discrepancy is not a slip of the 
pen, for in two other passages Iamblichus calls Hippasus an acusmaticus.? 
Actually, the account designed for the Vita Pythagorica is the only one 
conceivable to Iamblichus. For him the ua6juora, the Wissenschaft, 
the incontrovertible proofs—so incontrovertible that it is not worth- 
while to think them through again—!? belong irrevocably to the 
doctrine of Pythagoras. It seemed to him unthinkable that anyone 
could contest this, to say nothing of these doubters being acknowledged 
by their opponents as genuine Pythagoreans. Iamblichus knows the 
tradition that made the acusmatici the lower class, the "spurious," the 
"many" who are not true philosophers. Here he can only believe that 
his eyes have deceived him, and quickly switch the two nouns.!! We 


? [am. In Nic. 10.20 (DK 18.11), Iam. De anima ap. Stob. 1.49.32. Syrianus derives his 
material from Iamblichus (Met. 123.7ff, 142.21ff, with the same apocryphal citation of 
Hippasus). Thus Iamblichus is the only source for the tradition of Hippasus as an acus- 
maticus. 

10 Cf. lam. VP 157: ra ypadévra und rv IIvdayopelav sropvipara, mepi mávrov 
Exovra ri dAjOeav , . , kal mpuyuirwv évapydv kal ávaudiM raw cbs Ort uakıara peorà 
pera drodeifews emarnpovirts kai mAjpous, rà Aeydpevov, avMoywpob . . . 

N At lam. VP B7f, in the version of the mathematici, this exchange produces an impossible 
result, and Tamblichus should have dropped the whole text. But it suited his predilections 
so well (ef. P do, got) that he could not let it go. 
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have here, then, an arbitrary alteration, whose motive is transparent; 
but it is not maintained consistently, and the result is confusion. 

The only version usable in an attempt to reconstruct the history of 
carly Pythagoreanism is that of the De communi mathematica. scientia. 
It presents us with two rival groups of Pythagoreans: the acusmatici 
get along without proofs—and in general without the branches of 
learning that fall into the special category of pabijpara, namely 
arithmetic, geometry, astronomy, and music (as we may discover from 
the rest of the tradition), whereas it is in these that the mathematici see 
the true, more profound wisdom of Pythagoras. What is left to the 
acusmatici is a collection of dicta without explanation—the acusmata, 
and this is surely the source of their name. Iamblichus is doubtless 
justified by the content, though it makes awkward reading, in inserting 
here the section on the acusmata. The mathematical and scientific 
aspect is taken from Pythagoras and attributed to Hippasus, as a later 
development which turned the school tradition aside from its original 
course. The mathematici have a different explanation: 


Pythagoras, they say, came from Ionia and Samos at the time of the 
tyranny of Polycrates, when the civilization of Italy was flourishing, 
and the first men in the cities became his trusted associates. The older 
of these he addressed in simple style, since they had little leisure, 
being occupied with political affairs, and he saw that it was difficult 
to speak to them in terms of waßıjuara and proofs. He thought they 
would be better off for knowing how to act, even without knowing 
the reasons, just as persons under medical care get well even though 
they are not told the reason for every detail of their treatment. The 
younger men, however, who had time to put in the effort of learning, 
he addressed with proofs and paðýpara. They themselves, then, the 
mathematici, are the successors of the latter group, and the acusmatici 
of the former. 


Hippasus, they said, only published, for his own aggrandizement, 
things that Pythagoras had taught long before. 

When we approach the problem of the source, and therefore also 
the value, of this report, we are struck immediately with the imparti- 
ality with which these two contradictory versions are presented; the 
author docs not start with a preconceived answer. In each of the other 
reports of lower and higher levels of Pythagorcan wisdom, only one 
side is given; they follow the version of the mathematici, who distin- 
guish themselves, as "more genuine" Pythagoreans, from others who 
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profess a simpler form of Pythagorean doctrine? From the time of 
Timaeus, the account of the mathematici holds the field, and all that 
remains of the other side is the unexplained term acusmatici. Iamblichus' 
account of the schism, which gives the other side a chance to be heard 
along with, and even before the mathematici, cannot possibly be derived 
from the one-sided version that prevailed from Timaeus day, and 
therefore must be, in essentials, earlier than Timaeus. 

Now the term acusmata is only found in the exposition of Iamblichus, 
which goes back to Aristotle, while the non-Aristotelian tradition uses 
the word symbola. This suggests that the report of the schism also stems 
from Aristotle,4 and that Iamblichus has, in a way quite consistent 
with his usual compilatory method of writing, artificially rearranged 
two excerpts that come, ultimately, from the same source. This 
conjecture is strongly corroborated by the introductory sentence in 
De communi mathematica scientia: 8óo 8’ dori ris “Iraducijs pidrocodias 
eiön kaAoyuevns de IIvdayopıcns (p. 76.16f). This corresponds very closely, 
without being a direct copy, to expressions in Aristotle, though 
elsewhere, understandably enough, Iamblichus does not use the 
expression xadovpevor IIvdayöpeoı. In addition, the language of the 
passage that follows in De communi mathematica scientia shows close 
kinship, without being a quotation, with expressions in the Meta- 
physics. Thus we have a piece of evidence traceable to Aristotle, 
which in its very wording has preserved marks of its origin.” 

Iamblichus’ account of the division among the Pythagoreans, 
unique in content, takes on tremendous significance because of the 


12 Notice the expression Erı uáAov and the emphasis on dmoóeí£eis at Iam. VP 87 
taken along with the expressions collected in nn. 2-6 above. ' 

18 This is perceived by Hólk sf. 

14 This solution is favored by Delatte, Litt. 273(ff), though he too readily takes the passage 
on the acusmata as a unity with the surrounding material about the division of the society 
(cf. ch. II 4). Bertermann assigned the whole to Androcydes, because in his superficial 
way he failed completely to notice the difference between the conception of the acusmata 
held by Aristotle from that of Androcydes. 

15 Mete. 342b30: rÀv ’Iralıxav tives kai kaAovuévo. Tubayopeiwv; Cael. 293a20: 
oi nepi ryv "IraMav, kaAopevo: 86. [Tubaydperor. The adjective IIudayopırös is found 
at De an. 407b22. 

16 Above, ch. I 2, n. 112. 

17 It is hard to say whether some material from other sources may be interspersed with 
the Aristotelian. It is perhaps doubtful whether Iam. VP 86f (pp. 50.18-51.6, and $1.7-12) 
or VP 89 = Comm. math. sc. pp. 77.24—78.$ (discussed below in ch. VI 3) come from 
Aristotle, The concluding sentence, Comm. math. sc. p. 78.6, is Aristotelian in its phrasing 
(mepi pèv odv ås dsadopäs drardpax rfjs mpaypardas xal mepi raw naßnudrwv axebóv 
raÜrd re xai rouaÜrd dort rd cup PeByxdra). : 
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authority of its source.!® In fact, the modern controversies over 
Pythagoras and Pythagoreanism are basically nothing more than the 
continuation of the ancient quarrel between acusmatici and mathematici. 
Is there nothing more in the doctrine of Pythagoras than what is 
indicated by the acusmata, with which the Pythagoras legend and 
the theory of metempsychosis are of course closely connected? Or 
was there from the beginning, behind these religious and mythical 
features, whose existence cannot be denied by the modern scholar 
any more than it could by the mathematici, a new, scientific ap- 
proach to philosophy, mathematics, and the study of the world's 
nature? 

Before pronouncing on this question,!? we must discuss the report 
in the light of other testimony from fourth-century sources, so as to 
confirm its Aristotelian origin and at the same time get from reports 
to historical facts. Aristotle recognizes among the Pythagoreans a 
twofold paypareia: on the one hand IIudayopıroi „öde, metem- 
psychosis, the Pythagoras legend, and the acusmata, and on the other 
a philosophy of number connected with mathematics, astronomy, and 
music, which he never tries to trace back to Pythagoras himself and 
whose chronology he leaves in abeyance. In this he dissociates 
himself from the Platonists, who attribute to Pythagoras himself a 
more sophisticated version of the Pythagorean number theory.?° 
Plato and his pupils thus stand in the tradition of the mathematici, and 
it is not surprising that their version carried the day. The doxographical 
tradition, too, was dominated by the Platonic interpretation of 
Pythagoreanism. 


18 The account of the division into groups is taken seriously by Rohde, Q 107ff; Hölk 
sf; Delatte, Litt. 29ff, 271ff, Pol. 25ff; Jaeger, SBBln 1928, 416 = “On the Origin and 
Development of the Philosophic Ideal of Life,” tr. R. Robinson, in Aristotle, 2nd Eng. 
ed. (Oxford, 1948), 455ff; Frank 69ff; Burnet, EGP 94; Minar 34f; Guthrie I 192f; and 
others. On the other hand, Zeller (I 415 n. 1) rejected the whole tradition as a late con- 
struct. It would not be unthinkable that Aristotle, having observed differences and worked 
out the idea of a split in a theoretical way, then came to think of this as a historical reality ; 
but the explicit statements as to the extent to which each group recognized the other 
cannot be accounted for in this way. 

18 Frank (71) finds the exposition of the mathematici simply unsinnig. Speaking for the 
acusmatici as the original group are Rohde, Q 102ff, Hölk 4, (with reserve) Delatte, 
Litt. 311f; on the other side, among others, is Jaeger (Paideia I 221 = Eng. ed. I 162). 
Even von Fritz (SBMii 1960, 14, 18ff) is overborne by the weight of the later tradition and 
secks to weaken the force of the report. The acusmatici, he thinks, were only concerned 
to reject certain developments of doctrine, whereas the mathematici wished to emphasize 
the “truth” of their findings and did not attribute these to Pythagoras. But the words of 
the text are unambiguous: elvai 8¢ mavra éxelvou roô dvdpés (Iam. VP 88). Guthrie 
seems to forget the claim of the acusmatici (1 192). 

% Cf, above, ch. I 2, 3, and 4. 


IL PYTHAGORAS IN THE EARLIEST TRADITION 


We can identify certain Pythagoreans who may be classed among the 
mathematici: first of all Archytas with his pupils and also some of his 
predecessors, among whom he himself mentions the name of Eurytus; 
doubtless also Simmias and Cebes, the "auditors" of Philolaus; and 
finally Echecrates of Phlius,? with his friends. It is this same circle to 
whom Aristoxenus refers: 


For the last of the Pythagoreans, whom Aristoxenus himself saw, 
were Xenophilus of Chalcidice in Thrace, Phanton of Phlius, and 
Echecrates, Diocles, and Polymnastus, also Phliasians. They were 
pupils of Philolaus and Eurytus of Tarentum.” 


Aristoxenus named Archytas as a friend of his father Spintharus.?? 

Whatever its basis may have been, Aristoxenus’ assertion that 
Pythagoras was especially fond of beans obviously has a polemical 
point; and it is now clear that it is aimed at acusmatici. Equally clearly, 
his statements about Pythagoras eating meat are to be explained along 
the same lines;?* and perhaps the main purpose of the IIvdayopıral 
dmodaoeıs was to drive out of currency the enigmatic or ridiculous 
acusmata. 

When we start looking for acusmatici, we think first of the 
IIvdayopıcrai?® who appear in leading or secondary roles in the Middle 


21 Above, ch. I 4, n. 40. A woman from Phlius belonged to the Academy (D.L. 4.2). 

22 Aristox. fr. 19 = D.L. 8.46; the same names are given in fr. 18 = Jam. VP 251. 

23 Above, ch. II 1, n. so. 

24 Above, ch. II 4. Aristoxenus gives the same historical account as the mathematici: 
Pythagoras comes to Italy in the time of Polycrates (fr. 16), and acquires influence over the 
political leaders of the city (frr. 43, 17, 18). 

25 Cf. Zeller III 2.93f, Weiher $5-68, Méautis roff. The most important texts, from 
D.L. 8.37f and Ath. 4.160f, are printed in DK 58E. The fragments in question are the 
following (Kock's numbers, which are followed by Edmonds): Antiphanes Corycus fr. 
135 — Ath. 4.161a, Mnemata fr. 160 — Ath. 4.161a, Neottis fr. 168 = Ath. 4.108e-f 
(above, ch. II 3, n. 106), inc. fab. fr. 226 = Ath. 2.60d; Mnesimachus Alcmeon fr. 1 = 
D.L. 8.37; Alexis Pythagorizusa fr. 196-197 — Ath. 4.161c-d, fr. 198 — Ath. 3.122f, 
fr. 199 = Gell 4.11.8, Tarentini fr. 219 = Ath. 11.463d-e (see Weiher 66f), frr. 220-221 = 
Ath. 4.161b-c, fr. 222 = Ath. 4.134a-b; Aristophon Pythagoristes fr. 9 = Ath. 4.161e, 
fr. 10 = Ath. 6.238c-d (see Méautis 12ff), frr. 12-13 = D.L. 8.38; Cratinus the younger 
Pythagorizusa fr. 6 = D.L. 8.37, Tarentini fr. 7 = D.L. 8.37.— There is no way of knowing 
whether Naevius’ Tarentilla belongs in this context.—Delatte conjectures (Vie 241) that 
the plays of Alexis and Cratinus entitled Tarentini and those entitled Pythagorizusa were 
identical, in each case, and that their authorship was contested; but here again there is no 
basis for a firm answer.—The difference in the appellations [Iudayopıorns (Aristophon: 
title and frr. 9, 12), HvÜayopuós (Antiphanes fr. 160), TTu€aydpecos (Alexis fr. 196), 
and HvÜayopitovres (Alexis fr. 220) is not a matter of technical terminology (cf. Weiher 
56). The dietary regulations are in any case based on the authority of Pythagoras himself 
(Antiphanes fr. 168). 
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Comedy. It is repeated again and again that they eat oddev éjjvyov,? 
not even the meat of sacrificial animals," only a lot of wretched 
vegetables.28 Sometimes they scarcely eat anything at all;?? they drink 
plain water,9? attract attention with their silence and their oruyvörns # 
they wear a ragged rpißwv,®? go about barefoot,3* and are stiff with 
dirt since it is against their principles to bathe.** Shabbiness turns into 
arrogance; they are typical dAafdves.* 

The comic poets mock these mendicant Pythagoreans as living so 
ascetically because this was the best they could do; but a fragment of 
Aristophon reveals another motive: "He said that he had gone down 
to visit those below in their daily life, and he had seen all of them, and 
that the [v@ayopuorai had far the best lot among the dead. For Pluto 
dined with them alone, because of their piety."?" The interlocutor 
then remarks that Pluto must be a very easy-going god, to associate 
with such dirty ragamuffins; but in spite of the element of caricature, 
the goal of Pythagorean asceticism is clearly apparent: a favored 
life in the next world and intimate acquaintance with the gods. 
The reference to the “thrice blessed" Pythagoras, in Antiphanes, 
shows that the "Pythagorists" were also concerned with metempsy- 
chosis.3? 

These Pythagoreans are placed in the south Italian scene by the very 
title, Tarentini. In a play of Alexis, who himself came from Thurii, the 
happy-go-lucky life of Athens is described to one of the characters; 
obviously the play contrasted the sobersides Pythagorean and the 
casy-going Athenian.4° At the time of the play's performance— 


26 Antiphanes fr. 135, Alexis fr. 220, Mnesimachus fr. 1, and Alexis fr. 27 (Méautis 
10 n. 6.) 

?? Mnesimachus fr. 1, Alexis fr. 196. 

28 @Jyov, Aristophon fr. 10, Antiphanes fr. 168; dAıpa Kai kakà roradra, Antiphanes 
Ir. 160. 

28 Aristophon fr. 10, Alexis frr. 221, 197, Theocr. 14.5ff. 

30 Alexis frr. 198, 220, 221; Aristophon fr. 10. 

31 Alexis fr. 197. 

32 Aristophon frr. 9, 13. 

33 Aristophon fr. 10, Theocr. 14.6. 

3 dAovoia, Alexis fr. 197, Aristophon ftr. 13, 9, 12; lice: Aristophon fr. 13. 

35 Com. adesp. fr. 275 Kock fits into this context: 038’ "IraAwórns 008’ aAaLwv ovdanös. 

38 Antiphancs fr. 226, Aristophon fr. 9. 

37 Aristophon fr. 12. Méautis (16) conjectures that the person mentioned is Pythagoras 
himself; but can he be supposed to meet his followers in Hades? 

38 Cf. Emp. fr. 147, Pl. Phdr. 247a. 

3? Antiphanes fr. 168; Aristophon fr. 10 (cf. Weiher 65, Méautis 12ff) mocks palin- 
genesis as an dAÀore dAdov yüyveatuc (D.L. 8.30). 

40 Alexis fr. 222. 
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probably in the middle third of the fourth century! —" Pythagorists" 
must have been a familiar sight in Athens. 

Clearly, Aristoxenus' veiled polemic has the purpose of destroying 
this image of Pythagoreans as a group of low-class tatterdemalions, 
addicted to superstitious abstinences. There is special point in his 
insistence that the Pythagoreans he knew personally were “the last", 
“They held to their original way of life (70$), and their science .., 


until, not ignobly, they died out" (fr. 18 — Iam. VP 251). Nothing. 
about abstinence from beans or meat—only pa8juara; nothing. 


about poverty, dirt, or lice—only noblesse, to the very end.” Diodorus, 


in a passage certainly based on Aristoxenus, places these “last”: 
Pythagoreans about 366/365 5.c., but the comic allusions would take: 


us a few decades later; and there was a Pythagorean Lycon who wrote 
after Aristotle. This Aristoxenus can ignore; such persons, he implies, 
are not really Pythagoreans. 


All the same, it is not so easy to equate the Pythagoreans of Arita; 
toxcnus with the mathematici and those of comedy with the acusmatiel, . 


According to Aristotle’s report, the mathematici recognize the Pythage 
orcanism of the acusmatici, whereas Aristoxenus ignores conception 
deviant from his own. The acusmata themselves do not enjoin complete 
vegetarianism, but complicated rules of dietary detail; but in the 
comedies absolute abstinence from meat seems to be prescribed. In 
addition, there is an occasional mention of rhetorical, dialectical 
wtitings, or speeches, as though they were regular Sophists.* 
Neither Aristoxcnus nor Middle Comedy provides a wholly 
undistorted reflection of a particular type of Pythagoreanism. The 
former is contradicted by Eudoxus, who, as a personal pupil of Archy- 
tas and himself one of the most brilliant Greek mathematicians, must 
have been as close as anyone was to the tradition of the mathematic, 


41 On the chronology: Epigraphical evidence shows that from 377 to 351, in order, 
Antiphanes, Mnesimachus, Alexis, and Aristophon won victories at the Lenaca (IG 
H/I? 2325), and Alexis won at the Dionysia of 347 (IG I/II 2318, XI 278; sce A, 
Pickard-Cambridge, The Dramatic Festivals of Athens [Oxford, 1968?| 106, 114). The 
years 408/405-334/331 are given as the dates of Antiphanes. Alexis was long-lived, and 
seems to have been active still about 270 n.c. (fr. 244). Antiphanes’ Neottis is to be dated 
shortly after 342 (above, ch. II 3, n. 106), Aristophon's Pythagoristes perhaps in 338 (Ed- 
monds on fr. 11); Mnesimachus’ frr. 7-8 take us to the year 345. Antiphanes’ Coryeus 
should perhaps be dated 359, Mnesimachus’ Alemeon ca. 340, Alexis’ Tarentini between 
330 and 320 (see T. B. L. Webster, Studies in Later Greek Comedy |Manchester, 1953] $3f). 
4 Aristoxenus’ Pythagoreans bathe, too (lam. VP 98). 
4 Diod. 15.76.4. 
44 Below, n. 65. 
48 Alexis fr. 221: Uvbayopropot wal Adyos Aerrol Siecprevpdvar re. dpovriBes . . ., 
‘ratinus fr, 7: the Pythagorists drive ordinary people out of their minds with their 
rhetorical subtleties, rois. diriBérow, roiv dpa, rois. mrapirdjaaw, rois drromAdvow, 
tois ueyédÜeaw voußuarının. 


m 
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and who states that Pythagoras abstained from £uybuxa and avoided 
association with hunters and butchers. He recognizes, or perhaps 
rather exaggerates, the abstinences. Thus Aristoxenus appears to be 
dissociating himself from Eudoxus and the mathematici, insofar as he 
denies the abstinences and does his best to present Pythagoras’ way of 
life as normal. 

‘Ihe comedies, on the other hand, make everything cruder than it 
was. At least one hint—not conclusive, to be sure—suggests that more 
precise regulations were mentioned, in the matter of abstinence from 
meat. The main point here is, though, that comedy is not the place 
for hairline distinctions. Its effect comes from mixing up the incom- 
patible, It is tempting to conjecture that there were Pythagoreans, in 
the first half of the fourth century, emigrating from southern Italy to 
Athens,# although there are certain difficulties in this.4° This much is 
certain, though, that Plato, who had achieved extraordinary fame 
inside and outside of Athens, and who was also often alluded to in the 
tomedics,®® traveled several times to Sicily and Magna Graecia, and 
had an especially close relationship with the Pythagoreans of Tarentum. 
Also, his disciples equated their own philosophy with that of Pythag- 
oras and in various books presented a new picture of the Samian sage. 
'l'o this extent, Pythagoras was a live topic of conversation in the 
Athens of the fourth century, and it seems likely that the mockery of 
the “ Pythagorists" was aimed at the Academy as well. More precisely, 
when the comic poets identified the loftiest philosophical attempts of 
the Platonists with the common, mendicant Pythagoreanism, they 
were ridiculing one group as well as the other.?! 

The distinction between acusmatici and mathematici, drawn in the 
‘ports of the schism, is not directly reflected in the contradictions of 

*5 Er, 36 Gisinger = 325 Lasserre = Por. VP 7. 

4 Alexis fr. 199 = Gell. 4.11.8 (taken along with Aristox. fr. 25): “ac de animalibus 
Alexis etiam poeta in comoedia quae IIudayopilovea inscribitur, docet." To judge by 
the context, the eating of certain kinds of meat must have been mentioned as being 
liit 

"Von Fritz, Pol. 76f, brings the appearance of the Pythagorists into connection with 
the fact that about 388 Dionysius I subjugated the southern Italian alliance of Croton, 
“ybaris, and Caulonia, and also with the report of Aristoxenus about the emigration 
hom Italy of all Pythagorcans except Archytas (fr. 18, Iam. VP 2sof; the text is corrupt 
anl cannot be restored with certainty; cf. von Fritz, Pol. 103f and, contra, Wehrli 53; 
aloe see Aristox. fr. 2, and von Fritz, Gnomon 32 |1960] 495). 

“The Pythagorists of Alexis and Cratinus come from Tarentum, but no Pythagorean 
had to leave the city of Archytas. Also, the comedies are some decades later than 388. 

" See Weiher 45-55. 

“The plays called Tarentini, of Alexis and Cratinus, are connected with Plato's Sicilian 
journey by Edmonds, and dated about 360 (a different answer in Webster, above, n. 


41) The mavfyvpie comparison of Alexis Tarentini fr. 219 could be derived. from Hera- 
lien frr, 87-88 (Burkert, Hermes 1960, 165 n. 3). 
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the pictures of Pythagoreanism drawn by Aristoxenus and by the 
comic poets; but it does seem to be clear that alongside of the scientific 
Pythagoreanism with which Plato and his pupils allied themselves, 
and which Aristoxenus stubbornly claimed to know best, there was 
another quite different type of Pythagoreanism whose adherents were 
mendicant “teetotalers” with special hopes about the next life. 

The first evidence for this tendency is the Telauges of Aeschines of 
Sphettus. Dittmar has elicited the fundamental facts about it from the 
exiguous fragments: Telauges was depicted as a representative of the 
Pythagorean life, characterized by a shabby poverty proudly displayed, 
decked out with a &«8tov and beggar's scrip. 

We can get a clear picture of Diodorus of Aspendus, as a historical 
person of the first half of the fourth century 5.c.9? A mocking verse by 
the musician Stratonicus claims that with a “crazy garment of skins" 
and "arrogant presumption (ößpıs)” he gathered followers.94 Arche- 
stratus, in his ‘Höurddea, recommends shark meat as a delicacy, and 
says that anyone who will not eat the flesh of a creature that itself eats 
human beings should restrict himself to vegetables, should seek out 
Diodorus the Sage, and live the ascetic Pythagorean life with him.55 
Here Diodorus is the well-known Pythagorean, famous for his vege- 
tarianism. Timaeus mentions the striking clothing he wore, and 
Sosicrates describes it more precisely; long hair, long beard, folded 
pißaw, wallet and staff, “though the Pythagoreans before him wore 
shining bright clothes, bathed and anointed themselves, and had their 
hair cut according to the fashion."5* Athenaeus, without naming a 
source, refers to him as barefoot and dirty. 

This picture of Diodorus is the conventional picture of a Cynic, so 


52 Dittmar, Aischines 213ff, von Fritz, RE V A 194ff, Pol. 76 n. 30. 

5 The most important testimonia, from Stratonicus, Archestratus, Timaeus, and 
Sosicrates, are in Ath. 4.163c-f; cf. Tannery MSc VII 201-210. Stratonicus died about 
350 B.C. (Wilamowitz, Ind. Schol. Gott. 1893/1894, 16.1, Maas, RE IV A 326f). Timaeus 
cites him (FGrHist 566F16). Archestratus wrote about 330 B.c. Zeller (I 426 n. 3) confused 
the citation of Archestratus with a nearby citation of Timon, and thercfore mistakenly 
dated Diodorus in the 3rd century. W. Crönert, RhM 62 (1907) 311f (dubiously Powell, 
Coll. Alex. p. 212), suggested attributing the Stratonicus verses to Cercidas; but he could 
scarcely have been cited by Timaeus, to say nothing of Archestratus. 

54 Timaeus FGrHist 566F16 = Ath. 4.163¢-f: 7 mepi Önpomemiov pavias Üßpews re 
mepıordornov aroày Exovri Hvlayópov meAdra. 

55 Fr. 23.18ff Brandt = Ath. 4.163d-e: 

dare mpéme: kaBapás ómóao. rade pewpodAoyodor 
tots Aaxavoıs mpoodyew Kal mpds Aiddwpov idvras 
Tov cogov eyxpatéws uer! exeivou mußayopitew. 

59 Ath. 4.163f and D.L. 6.13. This account of Sosicrates, who seems to use Aristoxenus 
(ch. II 3, n. 249), is in turn the basis of Schol. Theocr. 14.5 (DK 1 478.371, above, n. 6), 
on the differentiation between Hullayápews and Hufayopiarral. Long hair is also found 
in the Pythagoras legend: d ex Ldpou kopjojrys, lam. VP i1, with the parallel passages. 
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that the usual thing is to dispose of him quickly as one who managed 
“to represent his Cynicism as Pythagorean philosophy." 5 Or we may 
read that “the ascetic trend caused many Pythagoreans, after the rise 
of Cynicism, to assume the Cynic garb and way of life."5* Thus 
Diodorus would be a Pythagorizing Cynic or a Cynicizing Pythag- 
orean—in any case some kind of hybrid. But this ignores the chrono- 
logy. The testimony of Stratonicus, who died about 350 B.c., shows 
that we should regard Diodorus as in any case contemporary with, 
but more probably, carlier than, Diogenes. According to the tradition, 
Diodorus' rival for the honor of having invented the Cynic costume 
was not Diogenes but Antisthenes.9? If, as modern scholars rightly 
believe,®° Antisthenes was not yet really a cynic, then Diodorus’ garb 
was not Cynic either; rather, the Cynicism of Diogenes is in a way a 
continuation of Pythagoreanism of the "acusmatic" stripe. There are 
unmistakable coincidences—the praise of móvos and contempt for 
180,9: and in general the choice of a special Bios in contrast with the 
“normal” hit-or-miss life-style of the ordinary man. Just as the 
Pythagorean feels himself a stranger on the earth, so the Cynic tries to 
free himself from all ties. Threads lead from here to the Stoa as well; 
both Zeno and Chrysippus were interested in aspects of Pythagorean- 
ism.$? 

But Timaeus emphasizes that Diodorus " pretended "to have associ- 
ated with Pythagoreans, and Sosicrates declares that the appearance of 
Diodorus was a novelty and that before him the Pythagorcans had lived 
a more normal life. Finally, there is a statement in Iamblichus, probably 
derived from Timaeus, that after the catastrophe of the school 
Diodorus of Aspendus was taken into the Pythagorcan society “ because 
of the need for members," and that, returning to Greece, he published 
the “Pythagorean sayings "—obviously meaning the acusmata.°* The 
tendency of these reports is obviously to deny real Pythagoreanism to 


57 Zeller I 426 (where Diodorus is wrongly dated; see above, n. 53). 

58 Ueberweg-Praechter 64. Cf. Rostagni, ScrMin II 1.41. 

» D.L. 6.13 (Diocles and Neanthes name Antisthenes, Sosicrates names Diodorus of 
Aspendus; above, n. 56). 

60 Cf Wilamowitz, Platon II 163 n. 4; J. Geffcken, Griechische Literaturgeschichte II 
(Heidelberg, 1934) 30 and nn.; E. Schwartz, Charakterkópfe aus der Antike? (Leipzig, 
1943) 116ff, esp. 123f. On the history of Cynicism, see K. von Fritz, Quellenuntersuchungen 
zu Leben und Philosophie des Diogenes von Sinope, Philologus Supp. 18.2 (1926); D. R. 
Dudley, A History of Cynicism (London, 1937). 

*! Above, ch. II 4, n. 14; for the comparison of pvxý and äppovia see D.L. 6.27, 65. 

" Zeno wrote Iludayopıra (D.L. 7.4); Chrysippus cites a Pythagorean verse (Gell. 
7.2.12 SVFII 294 Carm. aur. $4). 

% Jam. VP 266; cf. Delatte, Musée Belge 1920, Rostagni, SerMin II 1.41. 

M Sid8axe rac Ilvdayapelous davis; for darf, "saying," sec. PL Prot, 341b: riv 
Lipeovldov due ,,., Epicurus Ep. 1.36. 
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Diodorus, though Iamblichus admits that he had been a member of 
the school. But the two oldest witnesses, Stratonicus and Archestratus, 
call him a Pythagorean, without qualification. Sosicrates, however, is 
dependent on Aristoxenus (above, n. $6), and Timaeus is in the same 
line. Thus what first was generally regarded as Pythagorean in the 
fourth century is later branded as "alleged" Pythagoreanism, and 
contrasted with that which is " genuine." 

With Diodorus doubtless belongs Lycon,® who criticized Aristotle’s 
extravagant way of living. His ideal must have been something in the 
nature of Cynic self-sufficiency. Aristocles introduces him as one “ who 
called himself a Pythagorean," showing the same sort of reserve about 
his Pythagoreanism as Timaeus did about that of Diodorus. There is 
no reason not to identify him with the Lycon of Iasus who wrote on 
the Pythagorean life, emphasizing the "moderate" regimen of 
Pythagoras.9 After Lycon, who must have been approximately con- 
temporary with Aristotle, there are no more Pythagoreans of this type 
to be found. An echo of such activity can still be heard in Onesicritus, 
who named Pythagoras as one of the Greeks who, before Socrates and 
Diogenes, had taught doctrines like those of the Indian Gymno- 
sophists."" But Onesicritus is regarded as a Cynic. The tendency in 
Pythagoreanism represented by Diodorus of Aspendus was absorbed 
by Cynicism, which took shape as the form of the self-sufficient, 
world-despising ßios which suited the demands of the age. Meanwhile 
the spiritual power of Pythagoreanism found, through the interpreta- 
tion of the Platonists, a new vehicle adaptable to changing times. 

In the fourth century, then, alongside those Pythagoreans with 


55 Aristocles ap. Euseb. Praep. evang. 15.2.8 (DK 57.4; I. Düring, Aristotle in the Ancient 
Biographical Tradition [Góteborg, 1957] Test. 58 i; cf. p. 391). Zeller (I 426 n. 3) connected 
Lycon with Diodorus. 

6 Ath. 10.418e (DK 57.3): Aukam 6 Taocós ev rà nepi IIvdayopeiov Blov. Capelle doubts 
the identification (RE XIII 2308f, s.v. Lycon n. 15). Iam. VP 267 (the catalogue of Pythag- 
oreans) lists a Lycon as Tarentine, D.L. 5.69 knows only one ITudayopırds Avkwv. 
This Lycon is naturally to be distinguished from the historian Lycus of Rhegium (earlier 
than Timaeus: FGrHist 570, and Jacoby in IIIb Komm. 597ff; also Laqueur, RE s.v. 
Lykos, no. so)— who, considering his interest in miracles, asceticism, and the like (frr. 
$, 6, 7), certainly must have mentioned Pythagoras.—Por. VP 5 cites Aeüxos ev rfj rerdprn 
raw ioropıöv. The emendation Avxos is tempting, but the second person gor is not very 
likely in a work of history. Jacoby classes the passage among the doubtful fragments 
of Lycus (FGrHist 560F15) and is inclined to assign it to Lycon (IIb Komm. 601). The 
iaropiat cannot be the same as the mepi Tußayopeiov Biov, since it only takes up the origin 
of Pythagoras in the fourth book. There can be no certainty about the attribution in the 
case of the botanical data in DK 57.5 (Lycon) and 57.2 (where the MSS have Ibycus; 
there were also physicians named Lycus, RE s.v., nos. $1 and $2). 

9" FGrHist 134017 — Strabo 15.716 (Dittmar saw the relevance of this to the " Pythag- 
orist™ context, Alschines 2178). daptyay dméxeaÜar appears among the rules of 
Ašoka: Journ. Asiat. 246 (1958). Ut 
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whom the Academy felt akin in their philosophical and scientific 
endeavors, there were others of a quite different type, exemplified by 
Diodorus of Aspendus but presupposed also by Aeschines and the comic 
poets. Their characteristic mark is not paðńýpara but a Bios. They 
remind us of the acusmata (alluded to in the tradition: above, n. 64) by 
their avoidance of baths and of shoes, and by their vegetarianism, 
though the evidence, almost entirely satirical and negative, oversimpli- 
fies and distorts the picture. Allusions in comedy permit us to attribute 
to them a belief in metempsychosis and hopes for a better life to come. 
Aristoxenus acts as though this kind of Pythagorean did not exist, 
though his portrait of Pythagoras is specifically intended to correct the 
impressions they made. From Timaeus on, theseare "alleged" Pythag- 
orcans, distinguished from “genuine” ones; and from Timaeus on the 
tradition becomes canonical that the real teaching of Pythagoras was 
csoteric, as distinguished from the imperfect, exoteric preliminary stage. 

Aristoxenus is corrected by Eudoxus in one point, and in a way this 
corroborates Iamblichus' account of the division. This report reveals 
details that were obscured from the time of Aristoxenus and Timaeus, 
for tendentious reasons. This confirms its Aristotelian origin, and it 
must be taken seriously as an expression of historical facts. The 
mathematici, whose successors Plato and his disciples thought of them- 
sclves as being, tried to regain the ancient wisdom of Pythagoras by 
scientific studies of their own, while acusmatici like Diodorus of 
Aspendus wished only to live a straitlaced life in accordance with the 
ancient precepts. The mathematici, followed in this by Eudoxus, did not 
attack the ritual observances taught by Pythagoras, but the acusmatici 
saw a defection from Pythagoras in the further development of 
scientific study. But neither tendency could endure except in altered 
form: “mathematical” Pythagoreanism in the reinterpretation of the 
Platonists, and the “acusmatic” way of life, rationalized and secularized, 
in Cynicism.®® And, since the “mathematical” tradition, in its Platonic 
metamorphosis, became completely dominant in the literary realm, 
the contention of the mathematici also won out, that the acusmatici were 
not genuine, but only imperfect, Pythagoreans. 


68 On the question of the continuity of the Pythagorean tradition, see Burkert, Philologus 
1961. In the Hellenistic period, or, say, in the 3rd and 2nd centuries B.C., there do not 
seem to have been people calling themselves IIudayopeioı, nor is there evidence for the 
survival of Pythagorean cult, öpyıa of the acusmatici, which are commonly assumed to 
have continued. It does seem, however, that there was a good deal of interest in Pythag- 
oreanism : and this was part of the reason for the apocryphal literature. The [Tu@ayopuxrds 
from Athens in Theocritus (14.5), barefoot, pale, and hungry, may be a figure from 
comedy (Wilamowitz, Platon 11 84). 
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Hippasus,9? who plays a crucial role in the versions of both groups, 
is mentioned in certain early reports. Aristotle and Theophrastus 
attribute to him, as well as to Heraclitus, the doctrine that fire is the 
dpx'j. Ancient scholars drew a chronological conclusion from the fact 
that his name comes first, but this is hardly justified"? Aristoxenus 
credits him with an acoustic experiment and brackets him with Glaucus 
of Rhegium." Iamblichus names him three times, along with Archytas, 
as discoverer of the "harmonic mean," again a connection with music 
theory.” According to the report of the schism, Hippasus claimed to 
have discovered the dodecahedron and was drowned at sea. He 
wrote no books." The evidence seems to point toward the first half of 
the fifth century—including an apocryphal report that he was the 
teacher of Empedocles.” His home city was Metapontum,” and there 
is a slight trace of a connection with Phlius.” 

Thus Hippasus is the oldest Pythagorean we know of who worked 
at mathematics and music theory, and also had something to say in the 
realm of natural philosophy—though, to be sure, not in terms of a 
theory of number, or of a philosophy of “limit,” “unlimited,” and 
“harmony.” The independent reports of Aristotle and Aristoxenus 
confirm the account of the division into sects—in the version of De 
communi mathematica scientia—according to which Hippasus was one of 


** DK 18. C£. Zeller I 603, Wellmann, RE VIII 1687f (too brief), Frank 261ff (hyper- 


critical), Timpanaro Cardini 78ff (harmonizing). 

?0 Arist. Met. 98427, Theophr, Phys. op. fr. 1 = Dox. 475; other doxographical data 
DK 18.7-9. On Hippasus as teacher of Heraclitus, Suda s.v. Heraclitus (DK 18.1a). On 
the soul as fire, DK 18.9; Arist. De an. 416a9. 

71 Aristox. fr. 90 = Schol. Pl. Phd. 108d; on the facts, see below, ch. IV 1. In the 
comment on the source, ueuumraı 06 rovrov ’Apiord£evos..., DK follows Hermann 
in printing rovrov instead of the MS reading rovrwy (Greene, Scholia Platonica; von 
Fritz, Ann Math 1945, 245; Wehrli), which alone gives the testimony its importance: 
Aristoxenus mentioned not only Glaucus but the whole incident, including Hippasus. 
It is uncertain how Aristoxenus dealt with the contrast between Hippasus’ music theory 
and his own (cf. Wehrli, Aristoxenos p. 77). 

72 DK 18.15; below, ch. VI 2. 

73 Jam. VP 88, with Comm. math. sc. 77.18ff; cf. lam. VP 247; below, ch. VI 3. The 
death of the offender at sea reminds of the death of Protagoras (on which see von Fritz, 
RE XXIII orof). 

4 Demetrius of Magnesia ap. D.L. 8.84 (DK 18.1); cf. below, n. 78. 

75 The “letter of Telauges to Philolaus,” cited by Neanthes (FGrHist 84F26 = D.L. 
8.55, Thesleff, Texts p. 189). Even Neanthes doubts the authenticity of the lctter, but in 
any case it was in existence by about 200 B.C. 

76 Arist. Met. 98427, D.L. 8.84, ete. He is from “Croton or Mctapontun " according 
to lam. VP 81 = Comm. math. sc. p. 76.23; from Sybaris according to the catalogue Iam. 
VP 267. (This would date him after 444). 

7 There are two versions ofa genealogy of Pythagoras which connect him with Phlius: 
Cleonymus of. Phlius-Euthyphro-Hippasus Marmacus Pythagoras, according to D.L. 
8.1; Hippasus of Phlius-Euphron Mnesarchus Pythagoras according to Paus. 2.13.2. 
These genealogies obviously stem. from the Pythagorean group in Phiius. That the 
uncommon name PHippasus appears in both is hardly an accident. 
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the mathematici. This report shows the position of Hippasus between 
the fronts which were later formed. For the acusmatici his activity was 
something new, and subversive; but the mathematici, in order to find a 
firm basis for new doctrines, were forced to abandon Hippasus and 
brand him a plagiarist. Since he became in this way a scapegoat for 
both sides, it was easy for further charges to emerge, such as that he 
had traduced Pythagoras." 

It is impossible to determine whether the breach between Hippasus 
and the other Pythagoreans came before or after the political catas- 
trophe about 450 B.c.; it is tempting to suppose that there was a 
connection between the inner and outer crises of Pythagoreanism."? 
But it is a more important question, which of the two opposed con- 
ceptions of Pythagoras should be considered correct. The name 
paßmparıkoi, interesting as it is, scarcely helps;8° we must weigh the 


?8 According to Apollonius (Iam. VP 257ff) Hippasus was one of those who rebelled 
against Pythagorean dominance. Ninon produced a Aóyos iepds, wemAaxws kai yeypados 
cf dv padtora adrods npeAde SiaBddAAew (Iam. VP 258); and there must be some connec- 
tion between this and the remark of Heraclides Lembus, in his enumeration of Pythagorean 
writings róv àé Mvorukóv Aóyov ‘Inmdaov . . . elvat, yeypappeévov émi 8vafoAf IIvhayopov. 
Either Heraclides is dependent on the story which later appears in Apollonius, only that 
Hippasus, the apostate, is substituted for Ninon; or the narrative is late and there was an 
actual fepds Aóyos which was regarded as overly primitive and therefore discreditable, 
so that it was branded a forgery and a libel and put down to the account of the wicked 
Hippasus. In this case, however, Hippasus would not be an acusmaticus (as Timpanaro 
Cardini 81), but a mathematicus who wished to conceal his plagiarism and characterize 
Pythagoras as a primitive—as scandalous letters of Epicurus were forged not by Epicureans 
but by a Stoic (D.L. 10.3). C£. Frank 70. 

7 Tannery (Géom. 85f), relying on the account of Apollonius in Iam. VP 257ff, thinks 
that the internal division of thc school started by Hippasus finally led to civil war and to 
the final catastrophe. Tannery speculates (MSc VII 209f, on Diodorus of Aspendus) that 
after the collapse of their political strength the Pythagoreans restricted themselves to 
their religious and superstitious activities; against this is the fact that the mathematici 
whom Plato knew were all active after the political catastrophe. 

#0 Whether the word paßnparırds “concerned with the subjects of learning," came 
to have its narrower sense “mathematician” precisely among the Pythagoreans (von 
Fritz, SBMü 1960, 20f) or only in the Academy (below, ch. VI 1), the history of the word 
cannot decide whether the mathematici were descended from Pythagoras or Hippasus. 
Perhaps the terms paßnparıroi and åxovoparıxoi do not go back to the original schism, 
but were only later applied to the rival groups. Formations in -ıxös become frequent from 
Plato on. (A. Amman, -uós bei Platon, Diss. Fribourg, 1953; the earliest occurrence of 
paßmparıros is Pl. Soph. 219c). The primary contrast is between dxovopara and pabjjpara. 
It was in the educational movement of the sth century that the word pavOdvew acquired 
its specialized sense. Parmenides (frr. 1.31, 8.52) and Empedocles (fr. 17.14) call for pavOdvew, 
and Protagoras wrote [epi rav naßmuarwv (D.L. 9.55; the sense is “On the Branches of 
Learning," and it is a mistake to apply it to mathematics, as in DK 8017; cf. Pl. Prot. 
318d and 313c, Laches 1790, 182d). In the Clouds the kaßyrns is an established type. In 
Pythagorcanism, “hearing” plays a prominent part, and this too suggests that dxovopa 
is the older idea (above, ch. I 4, n. 76). If, as time went on, certain Pythagoreans empha- 
sized the importance of naßfpara as contrasted with d«oVapara, they were integrating 
themselves into the intellectual development of the sth. century: they do not want 
“hearsay” but the comprehension of truth, 
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content of the two versions. The mathematici claimed that their studies 
were no more than explication of the doctrine of Pythagoras, and that 
"everything came from him." This principle, which seems to have 
been accepted in the day of Xenocrates, emanates from a completely 
unhistorical point of view, close to that of myth. What seems impor- 
tant and desirable, takes the form of a quasi-historical assertion: in the 
beginning, there was Pythagoras. 

On the side of the acusmatici is the fact that the acusmata, the ideas of 
metempsychosis, and the legend of Pythagoras are early attested and 
primitive in character. The mathematici, in their effort to get free of 
this annoyance, resorted to the suspicious expedient of secrecy and 
esoterism. 

If, in spite of this, efforts continue to be made to show that the 
acusmatici were not entirely in the right, that Pythagoras was “not 
merely" a kind of shaman, and that science too was present in 
Pythagoreanism from the beginning, at least in embryonic form, at 
the base of these efforts lies not only the force of the dominant tradi- 
tion, but also the seemingly ineluctable idea of the law of development, 
the postulate that the later Pythagoreanism must in some way be 
foreshadowed in the earlier. Yet one may well ask just how much that 
is coherent and stable is necessary to explain the development. The 


question of what is scientific depends more upon form, method, and . 


proof than upon the content or the practical function. May it not be 
that the conceptual and scientific impulse simply provides a new form 
for an ancient and pre-scientific lore or attitude? The “wisdom” of 
the acusmata, the “wisdom” of a shaman-like “divine man” can stand 
without the prop of science, and did so in the activity of the acusmatiet 
down into the fourth century. Greek science, including Greek mathe- 
matics, may well have another and non-Pythagorean origin. 


6. EARLY EVIDENCE FOR PYTHAGORAS AS A SCIENTIST? 


In discussing Pythagoras scholars have always, with varying degrees 
of uneasiness, taken cognizance of his doctrine of metempsychosis and 
the accounts of his miracles.! But the principal endeavor of the historians 
of philosophy, in this arca, has been to show that this aspect of the man 
is not the only one, and not even the most important one; they have 


1 Jaeger asks (Paidelal 221 - 1 162 Eng. ed.), “ But what connexion has all this [number 
theory, geometry, music theory, and astronomy] with the doctrine of transmigration.. .?" 
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looked to find at least the “germ” of the mathematics, natural science, 
and philosophy that were current, in later times, under the name of 
Pythagoras. Often a simple "not only-but also" has seemed enough; 
he was not only a “medicine man” but also a thinker. But may not 
cven a "shaman" perhaps accomplish intellectual feats, without 
necessarily clothing them in strictly rational or conceptual form? 
More penetrating are the efforts to discern an inner connection between 
apparently heterogeneous things. 

The point of departure for these must always be the little group of 
testimonia which, in praise or in irony, speak of the preeminent, 
comprehensive knowledge of Pythagoras. First comes Heraclitus: 
moAupabin vóov éyew où 8i8doke., ‘Hatodov yàp dy eöldafe xal IvUoyópnv 
adris re Bevoddvea re kai ‘Exaraiov (fr. 40). IIvdaydpns Mvnodpyou 
taropiqv qjoknaev avbpænwv páorta TávTOV Kat exdcEdrevos TavTas 
Tas ovyypadas érovjoaro éavToO codinv, moAvnadinv, Ka.Korexviqv 


(fr. 129). Then Empedocles (fr. 129): 


$. x 4 id FA 
. . drip Tepiwo.a ElÖwS, 
* , ^ 
ôs 84) phkiorov mpamidwy éxríjoaro mAobrov, 
^ > 2 + L4 
sravro(ov re udAıora copay «T > Eminpavos Epywv . . 


And Ion of Chios:? 


M + 
etrep lubayópns éervpws oodós, ds mepi mávrwv 


dvÜpcrrow yuwpas elde kai é£éuaDev. 


Herodotus tells of Zalmoxis, who was cleverer than the Thracians, ofa 
"EMnoi re ópiàńoavra koi “EM rvwv od rà dobeveotdrw vogıorn IIvdayöpn 
(4.95). The key terms are, then, moAupaßin, ioropin, and oodıorns. 
From the accusation of polymathy, “we may infer that the later 
‘so-called Pythagoreans’ ... were right in naming Pythagoras as the 
founder of their peculiar science."? More must be involved than reli- 
gious revelation, for the name of Pythagoras stands beside that of 
Xenophanes. Surely, however, the idea of polymathy must apply to 
all four of the men named in the fragment, and especially Hesiod, who 


2 Cf. ch. II 3, n. 13. 

3 Jaeger, Paideia I 221 =- I 162 Eng. cd. Rohde, too (Q 105; Psyche II 159 = 374 Eng. 
ed.), finds in this word the seed of later science. Cf. Mondolfo in ZM 316f, G. Vlastos, 
Philos Q 2 (1952) 111 n. 64, K. Freeman, The Pre-Socratic Philosophers (Oxford, 1949?) 
76 (with this word Pythagoras was classified among scientists by Heraclitus).—Against 
these attempts to extract "science" from modupabin, see Reinhardt, Parm. 232ff, Frank 
356 n. 166, W. J. Verdenius, Mnemosyne 3.13 (1947) 28off. 
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is the first mentioned; and in fact Hesiod's Theogony and the Catalogues 
are polymathy in the truest sense of the word. But Hecataeus and 
Xenophanes are distinctly scparated from the other pair by the word 
adrıs, suggesting that Pythagoras belongs more closely with Hesiod 
than with them. This can scarcely be accounted for as a chronological 
indication;* the difference in time between Hesiod and Pythagoras is 
greater than that between Pythagoras and Xenophanes or Hecataeus. 
Something in the nature of the subject matter, then, must be what 
connects Pythagoras with Hesiod. Hecataeus and Xenophanes have in 
common their emphatically modern and polemical attitude, critical 
of the traditional mythology; Pythagoras does not belong in their 
company. His “much knowledge" spans the entire world of man and, 
above all, the world of the supernatural, both this life and the next. 
This is clear from Empedocles. He stands beside Hesiod as the repre- 
sentative of Orpheus, so to speak—the representative of non-Hesiodic 
mythical teaching about the world and its gods. 

‘Ioropin is rightly regarded as a key word for the open-minded kind 
of inquiry based on observation, pursued by the Ionians; so some have 
seen Heraclitus as testifying to Pythagoras’ “scientific research.”5 If it 
only were not for those awkward ovyypadai which sound very much 
like "Orphic" writings, and the word xaxoreyvin, which means 


“skulduggery”!® When one considers the formulation by Hermesi- .* 


anax of Colophon (third century B.c.), ‘Hoiodov maons rjpavov ioropins 
(fr. 2.22 D.), one realizes the insubstantiality of all the inferences drawn 
from the passage of Heraclitus. ‘Ioropin does not necessarily imply 
anything more than the Hesiodic type of moAvuaßin, and does not make 
any definite allusion to rationale Wissenschaft, “science.” 

The word oodıorys is translated "scientist," too;? and it has even 
been asserted that the word proves that Herodotus “knows nothing of 
Pythagoras as a miracle-worker."* Here again the perspective is 
distorted. In the fifth century it is poets, more than anyone else, that 


4 This interpretation is attempted by Lévy, Sources 2 n. 8; H. Thesleff, On Dating 
Xenophanes (Helsinki: Soc. Scient. Fenn., Comm. Hum. Litt. 23.3, 1957) 7 (dating 
Xenophanes late). H. Gomperz, Hermes 1923, 36 n. 1, and M. Marcovich, Philologus 
108 (1964) 40, speculate that Pythagoras, unlike Xenophanes, was already dead, and 
therefore classed with Hesiod. 

5 Burnet, EGP 85 and 97: “scientific investigation”; Rostagni, Verbo 131: "ricerca 
scientifica"; Raven in KR 228: “scientific inquiry.”—On Comm. math. sc. p. 78.5 =- 
Iam. VP 89, sce below, ch. VI r. 

6 Above, ch. II 3, nn. 64, 228. 

? Burnet, EGP 85: "scientific man,” 97: "does imply scientific ideas.” Contra (rightly), 
Rathmann 47, Vlastos, Philos Q 2 (toga) 111 0. 64. 

a Corssen, RIM 1912, 48. 


, 
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are designated cofiorat,® and even for Isocrates Homer is 6 peyiorny emi 
sola déd€av eindws (Soph. 2). For Herodotus, along with Pythagoras, 
successors of Melampus and Solon are eo$«wrat?? Melampus, who 
according to Herodotus introduced the worship of Dionysus from 
ligypt, is without a doubt a Wundermann par excellence; and even if 
onc supposed that Pythagoras was closer to Solon than to him, he is 
still far from science. The new thing that was introduced by those 
whom Plato called Sophists is not at all suggested by the word. 
“Wisdom” is an advantage admired and sought from time im- 
memorial, but there are utterly different conceptions, from time to 
time, as to what it consists of, what it pertains to, and how it manifests 
itself. Were it certain that Pythagoras was a scientist, these words 
could be understood in this sense. As long, however, as only his 
"shamanistic" activities are carly attested, our conclusion must be 
that no statement about the "wisdom" of Pythagoras carries us 
further than these activities. Quite the contrary, in fact: the Hippo- 
cratic book On the Sacred Disease attacks the itinerant “medicine 
men," who expect to heal the sick with magic rites, dyor kai ayupraı 
«al kaBapral kai dAalöves (VI 354 L.), and adds, mpoomoiéovras. . Mov v 
«löevar. The claim to know “more,” beyond the limits set for ordinary 
men, is the mark of the shaman; rexwaipeodaı is that of the scientist 
(Alcmaeon fr. 1). 

The efforts to discover a unity of scientific and religious thinking in 
Pythagoras, and thus a step beyond the merely ritual and mythical 
realm, center about the ideas of «áfapows and avauımoıs. In both cases 
the question of Plato's position is difficult; that is, did hc merely take 
over these ideas, or reinterpret them in an independent manner? Since 
the time of Döring it has been thought that the concept of xá8apows 
holds the key to understanding the connection of religion and science 
in carly Pythagoreanism.! Rigorous scientific work, especially mathe- 
matics, is supposed to release the soul from its close tie to the body and 
in this way becomes the principal agent of “purification,” upon which 


? pi. Isthm. 5.36, with schol, Soph. fr. 820 N., Hsch. s.v. oogıaryv, G. B. Kerferd, 
CR 64 (1950) 8-10. This removes the necessity of interpreting the special position of the 
“wise man” in the metempsychosis doctrines of Pindar (fr. 133 Schr.) and Empedocles 
(fr. 146) as related to the "scientific" character of Pythagoreanism (Mondolfo in ZM 
1244). 

w [n Hdt. 1.29, 2.49. In Eur. (?) Rhes. 949 Orpheus is godıorns, and Menander seems to 
have dubbed Epimenides aodwraros (Keveiatópevac fr. 2 Koerte - fr. 308 Kock). 

n Döring, AGP 1892, $05, and, following him, Burnet (EGP 97f), through whom, 
especially, the idea became current. C£, for example, Delatte, Pol. 5, Rougier 101ff, 
Robin, Pensée 65, Mondolfo in ZM 646, Cornford, PrSap 110f. 
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depends the well-being of the soul in this life and the next. This is 
clearly stated in the Phaedo, which introduces Pythagoreans as inter» 
locutors and has a good deal to say about Pythagorean matters. 
Separation of soul and body, “dying,” is the goal of all true philosophy, 
so that pure truth may be apprehended by the soul, in its pure state 
(64a)—xáðapois through ¢:Aocogia (67cd). And in the Republic it is the 
sciences of arithmetic, geometry, astronomy, and music that lead from 
the world of appearances to the ideas and effect the necessary repraywyh 
of the soul (521c). But here we must move carefully; this line of 
thought is so closely bound up with the theory of ideas that without 
this, it becomes meaningless. Without Plato's yopiopós, without the 
view that there are incorporeal, nonsensible objects of knowledge and 
science, all science must remain tied to the visible world, and this 
commitment becomes deeper and deeper. And Aristotle attests that 
the Pythagoreans were in this very situation.? Among these Pythag- 
oreans there is not a trace of the idea of science as an escape from the 
world; it may not be a coincidence that at the point in the argument 
of the Phaedo where Socrates first speaks of dying as the goal of life 
Plato has Simmias laugh (64a). i 
In fact, the idea of purification through science was apparently not 
ascribed to Pythagoras before the time of Iamblichus.4 To be sure, an 


important and widely cited sentence of Aristoxenus says of IIvdayopıol - 


. KaÜápce. éypüvro ToU uév odparos Sia Tijs iarpucíjs, THs de Vvxyfje 
dia rijs povowcñs, and a number of similar reports may be found in 
Iamblichus and others,” but the topic here is music in the proper sense 
of the word, which is understood in the light of magic and is bound 
about by ritual. Science is neither involved in the origin of these usages 
nor à necessary consequence of them—though by means of a new 
interpretation of music it may naturalize itself in this realm. There 
is, however, no testimony to the occurrence of such a transposition 


12 On Simmias, Cebes, and Echecrates, above, ch. I 4, nn. 39-40; on the doctrine of 
Vvyj-áppovía, below, ch. III 2. 

33 Met. 989629; cf. ch. I 2, n. 15. 

14 Theo Sm. 14ff is only concerned with Plato. The Lysis letter (Hercher, Epistologr. gr. 
P- 602.12ff = lam. VP p. 44.2ff, closcly dependent on Pl. Rep. 429d) uses katharsis in a 
different sense, namely moral preparation for admission to the esoteric teaching.—In 
detail, Iam. Comm. math. sc. 22, esp. p. 69.6ff, pp. 55ff, p.84.12 

15 Ari = be 2 $ istiuctioi 

AO fr. 26; below, ch. V 1. The sharp distinction of soul from body re- 
en E S Od later sources represent music as also acting on the body 

am. 110f, etc), which doubtless corresponds more closcl igini agicz 
ao I closely to the original magical 

Socrates in Pl. Phd. ara: dw duAoaodas pèv odans peylarys novoucijs. 


6. Early Evidence for Pythagoras as a Scientist? 


before Plato. Festugiére derived the idea of purification, in Plato, from 
gencral-Greek cult practices; Boyancé replied with the significant 
comment that the question was not about a single, ephemeral ritual 
act, but about a lasting style of life, and that in this respect the 
Pythagoreans seem to have been Plato's predecessors? But scientific 
activity is not necessarily comprised in the ITudayöpeuos Tpóros Tob Biov, 
either. 

The situation is scarcely different with recollection (ávápvnois) and 
related ideas. Here, too, there is a discernible Pythagorean background: 
Empedocles (fr. 129) says that Pythagoras, when he put all his spiritual 
power to work, could survey ten and twenty generations. Surely this 
assumes that he recalled his earlier incarnations. The later tradition 
tells of a system of memory training among the Pythagoreans. They 
tricd in the morning, or in the evening, to recall all the events of the 
past day, and even of the day before.!? In the world of the dead are 
the springs of Lethe and of Mnemosyne, and the initiate is warned of 
the former and directed toward the latter.?? So the attractive conjecture 
has been made that the original goal of Pythagorean exercises in con- 
centration was to enhance the strength of the soul so that, following 
the example of Pythagoras, it may avoid the spring of Lethe.?! Perhaps 
it was also customary practice in the mysteries to awaken in the initiate 
a “memory” of his divine descent. 

The concept of reminiscence is basic to Plato's epistemology. All 
truc knowledge, as knowledge of an idea, is a process of reminding 
onesclf of something that the soul has seen before its entry into the 
body. To make this clear, Plato makes use of the doctrines of metem- 
psychosis, and he demonstrates the existence of anamnesis, with the 
help of mathematics, in the famous passage in the Meno (8odff). 
Because of the tendency to regard everything mathematical as eo ipso 


17 A. J. Festugiére, Contemplation et vie contemplative selon Platon (Paris, 1950°) 123ff. 

IK REG 1941, 164 n. 3; above, ch. II 4. 

W Diod. 10.5.1, Iam. VP 165 (in the morning), Cic. Sen. 38. The verses cited at Por. 
I'P 40 are the same as Carm. aur. 40ff; one also cited at D.L. 8.22 (evening). The source 
at this tradition cannot be determined with certainty (on Delatte's reconstructed 'epós 
Adyos see below, ch. III 1). Sec also Apollonius ap. lam. VP 256. According to Th. ar. 
81.17, the number 10 is Mvýun and 1 is Mvnpoovvn; below, ch. III 2, n. 48; above, ch. II 
4. n. 24. 

39 Cf. above, ch. II 3, n. 189. 

11 Diogenes Antonius ap. Por. VP 45: œs dÜdvaros ý ux} kai rois kexaDapuévois 
eis pus» Tod maAawd Biou dhixveîrar; Procl. In. Tim. I 124.5; cf. Hymn. Orph. 77.9: 
eis Mvguoaóvqy: péarais pvýpnv éméyepe ebidpou rederqs. Also Emp. fr. 119; Dieterich, 
Nekyia 122; Rohde, Psyche ll 186 n. p. 406 n. 96 Eng. cd.; Dodds, Irr. 173 n. 107; 
| 1. Vernant, "Aspects mythiques de la mémoire en Grèce,” Journal de psychologie 
(1059) 1f; B. Gladigow, Hermes 95 (1967) 407 420. 
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Pythagorean, all of this is commonly thought of as Pythagorean,” and 
if true this would show a basic correlation of metempsychosis, genuinely 
philosophical epistemology, and exact mathematics. 

But a closer look reveals that the connection of Pythagoras with 
Plato, in relation to anamnesis, is scarcely more than an equivocation, 
In Plato, what is "discovered" is that group of elements of human 


knowledge, beyond the empirical and not discoverable in experience, , 


which are called in modern philosophy the a priori. They can be shown 
most clearly in the realm of mathematics or in expressions of relationship 
like “equality.” Therefore, in Plato mathematics is a means of proof, 
and reminiscence as well as metempsychosis is a myth-like clarification 
of facts of the greatest philosophical relevance. Plato makes use of 
mathematics because it is necessary to his doctrine, not because of any 
partiality toward Pythagoreans or mystical attraction toward number, 
The intended goal of his argument is the theory of ideas, for it is in the 
ideas that Plato finds that knowledge, beyond the empirical. The 
object is not the extension of human experience to “ten and twenty 
human lifetimes," nor the projection of this life into another, very real 
next life, but a vision of a quite different kind. The knowledge of the 
ideas is supramundane, and cannot be attained by living through cven 
a large number of earthly lives. This is made clear in the myth of the 
Phaedrus, and the Meno hints at it. Any slave can "recall," because 
what is at issue is not just any experience, but that which is generally 
valid; it is explicitly stated that this slave must have attained this 
knowledge “when he was not a human being" (Meno 86a). Here we 
are in a realm which, according to Aristotle, was foreign to the 
Pythagoreans: daAdyovraı uevroı kal mpayuarevovraı mepi ddoews mávra 
(Met. 989b33). It is impossible to credit Pythagoras' eschatological 


22 Burnet, ThPl 43: “I see no difficulty in referring this doctrine in its mathematical 
application to Pythagoras himself.” He is more reserved in the edition of the Phaedo 
(72), since, as represented by Plato, Simmias and Cebes do not seem familiar with the 
doctrine; therefore the doctrine is attributed to Socrates: “he applied the old religious 
doctrine of dvápvqats to science.” Here the difference is seen; we only need to replace 

Socrates” with “Plato.”’— The matter is most fully discussed by Cameron, who has 
the twofold thesis that dvdyyqors in Pythagoras comprehended “a theory of knowled e" 
and that “divine knowledge was Number” (20). Neither of these points is Bcvabli 
(cf. Cherniss, AJP 61 [1940| 361), and in particular there is no evidence that forthe P tha - 
oreans “recollection” was bound up with number, (Heraclides fr. 44 is surely chuki 
along Platonic lines; e£. ch. IE 3, n. 78.) Long (68f) emphasizes that the doctrine b 
transmigration as taught in the Meno is dependent on Pindar, but finds, in the nearh 
mathematical discussion “additional proof” that Pindar, too, had a "Pytha rorean ba k: 
ground"; mathematical, ergo Pythagorean, (On this see ch. VL) An 
hi So PL Phd. 726; brief treatment of recollection Phdr, 249b. c, differently Rep. $iBb d 
Ih. rake. CE E. Meitsch, Hernies ot (1963) 36 $2. Proclus regards the dacttiré sid 
pálos dviipwyaiy as Pythagorean (In End. p. 45.5). | 2 


6. Early Evidence for Pythagoras as a Scientist? 


doctrine with Plato's mathematics and his theory of ideas. The 
development of the concept of anamnesis into epistemology and the 
proof of it by mathematical means are seen to be typical “Platonic 
transposition.”24 What is Pythagorean is practice in concentration and 
memory, which have no necessary connection with mathematical 
science, but belong to the world of “shamanism.” 


Generally speaking, the argument from silence is not very persuasive. 
And yet one is impressed by the negative consensus of the ancient 
sources, down to Aristotle, in the matter of Pythagoras the philosopher 
and scientist. Herodotus mentions him in connection with Zalmoxis, 
and mentions Pythagoreanism in speaking of the rituals of Egypt; but, 
when he deals with the rise of geometry in Egypt (2.109), Pythagoras' 
name docs not occur. Democritus was acquainted with Pythagoreans,” 
and wrote a book entitled ITv&ayópys, but it is classified, in the cata- 
logue of Democritus’ writings, among the ethical tetralogies, along 
with ITepi rv è "Ai&ov.?9 The Dissoi logoi, too, speak of Pythagoreans, 
along with followers of Anaxagoras, but in relation to the teachability 
of copia kal dperd.2” Plato names Pythagoras just once, as Hyepav 
mußelas and creator of a IIuBaydpewos rpórros od Biov.2® It is the Society's 
way of life, and not any particular knowledge, that makes his fame. 
‘The doxographical sketch in the Sophistalludesto Pherecydes, Alcmaeon, 
the Eleatics, Heraclitus, and Empedocles, but the * Eleatic stranger” 
obviously does not think of Pythagoras when he is listing the attempts 
rà dvra uopicaaÜau möoa Te Kal moia éarw (242c; cf. Tht. 152e). Alcidamas 
stated that Empedocles had studied with Pythagoras and Anaxagoras, 
Kal Tob pev THY ceuvórvyTA ImAdoaı Tot T€ Biov kai Tob axnuaros, ToO dermv 
pvawdroylav.2® This is very doubtful as a historical statement, but it 


“L. Robin pronounced the final verdict arguing against Burnet, many years ago: 
*. . . que l'ávápyqous pythagoricienne peut bien étre l'origine historique de !’avaurnoıs de 
Socrate et de Platon, mais que ce n'est pas un motif de transporter dans le Pythagorisme 
primitif la conception philosophique qui caractérise cette dernière,” in “Sur la doctrine 
de la réminiscence," REG 32 (1919) 451-461, at p. 455. C£. Dodds, Irr. 209f. 

26 This is attested by his contemporary Glaucus of Rhegium (D.L. 9. 38). Apollodorus 
ol Cyzicus mentioned Philolaus (ibid.). Cf. also ch. II 2, n. 2. 

*])K 68Boa. Against its genuineness, Zeller SBBIn 1889, 996, Wellmann AbhBln 
1921.4, 12f, and Diels (with hesitation); but cf. above, ch. II 3, n. 146; Frank 67; Gigon, 
Ursprung 128£.—It is tempting to juxtapose Carm. aur. 12 with fr. 84 (cf. also fr. 244 and 
64). Democritus praised Pythagoras (Thrasyllus ap. D.L. 9.38). 

?? 6,8 (DK H 414.13). 

^^ Rep. 6ooab; above, ch. ] 4. 

2» 1),L, 8.56, from the book dvaucds ; Brzoska, RET 1538. Lévy, Sources 2 n. 6, considers 
the possibility of forgery; and Burnet, EGP 202, would substitute /Iudayopeiav for 
Hollayópou; but if even Timaeus (PCrHist $66E14) can make Empedocles a direct pupil 
of Pythagoras, surely a rhetor like Alcidamas could have done so. 


gives an insight into the common view of Pythagoras; the "natural 
science” (duowAoyla) comes from Anaxagoras, not Pythagoras, But 
the solemn, pompous mein which Pythagoras and Empedocles have 
in common is precisely the manner of the shaman—Empedocles the 
“deathless god” and Pythagoras the “4 lyperborean Apollo." 


Isocrates in the Busiris says in a general way that Pythagoras “ wag ' 


the first to introduce all the other philosophy to the Greeks,” but 
specifically that he “more conspicuously than others attended to 
sacrifices and temple rites.”8° It is only in the context of dovdrns that 
Isocrates thinks of Pythagoras, not along with derpoAoyla Kal Aoyio pol 
kai yewperpia (23). 

In his accounts of the history of philosophy, Aristotle consistently 
avoids the name of Pythagoras. In the Protrepticus he describes Greek 
natural philosophy as THY mepi does Te Kal Tis To. Tos dAnbalag 
$póvgow, otav of Te mepi 'Avafayópav kal Jlapueviönv cionyhoavro 
These are the living names in the field of physical philosophy; Pythag- 
oras is not included. Theophrastus names Anaximander and Xeno- 
phanes as the teachers of Parmenides, and Parmenides as the teacher of 
Empedocles,® where others speak of Pythagoras or Pythagoreans, If 
we take all these passages together, their silence about Pythagoras the 
philosopher and mathematician is an extremely remarkable coinci- 
dence—if it is that. 

The other tradition sets in at just about the time of Aristotle. 
Aristippus dealt with Pythagoras in a book entitled IIepi dvovoAdsywy, 9 
Hecataeus of Abdera® and Anticlides, who wrote about Alexander 
the Great,” represent Pythagoras as introducing geometry from Egypt. 
By this time a conception of Pythagoras had become dominant which 
was obviously quite unknown to the pre-Platonic writers. 


9? Bus. 28. It is clear from Herodotus that there was some connection between Pythag- 
oras and Egypt (2.81, 123), and for him too the link was in religious and cultic peculiarities, 
The Busiris was probably influenced by Plato (Gnomon 33 [1961] 352). 

31 Arist. fr. 52 = Iam. Comm. math. sc. 79.13f. The very fact that Thales and Pythagoras 
are not named in this passage is an indication of the Aristotelian origin of the wording. 

%2 Jamblichus seems to have preserved something of this tradition in another passage 
(VP 166, perhaps from Timaeus; cf. above, ch. II 1, n. 34): Thanks to Pythagoras, he 
says, the expression Magna Graecia was invented, philosophers, poets, and lawgivers 
flourished there, rhetoric was born, the Gnomes of Epicharmus were much celebrated, 
kal mepi tv $vawdv Soo. rıvd uvelav merroisvrat, mp&rov "Eumedorida kal TTappeviönw 
tov "Edearyv mpopepdpevot tuyxdvovaw. Pythagoras himself is not named as a physical 
philosopher. 

8 Theophr. Phys. op. frr. 6, 6a, 3 (on which see Dox. 477); cf. below, ch. III 3. 
*! D.L. 8.21 = A162 Giannantoni. 

35 Diod. 1.98.2 = FGrHist 264F25. 

38 D.L. 8.11 = FGrHist 140F1; cf. below, ch. VI r. 
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1. Philolaus’ Book in Pythagorean Tradition 


disciples.* There is a Platonic coloration here, and one may suspect that 
this emphatic declaration served as a pretext for discarding certain 
Pythagorean writings that were felt to be an embarrassment because of 
their old-fashioned character.3 Delatte attempted to refer the various 
lines of Pythagorean verse, one of which was cited as early as Chrysip- 
pus, and most of which eventually found their way into the late 
compilation called Carmen aureum, to a ‘Iepos Aóyos of the fifth century.® 
Rostagni, still more boldly, claimed to have found the “Word of 
Pythagoras” itself.” Heraclides Lembus lists a iepös Adyos in hexameters 
in second position in his catalogue of Pythagoras’ writings, and, in the 
manner of an ancient librarian, quotes the first line (D.L. 8.7). The 
older evidence for this secret document is, however, very fragile. 
Hecataeus of Abdera reports? that Pythagoras brought “the tepds 
Aóyos," along with mathematics and the doctrine of transmigration, 
from Egypt. This does not mean, however, that he had seen a book 
entitled ‘Tepds Adyos. Like the statements about mathematics and trans- 
migration, that about the fepés Aóyos seems to come from Herodotus,’ 
who does use this term in connection with Pythagoreanism. But the 
context, along with the parallel passages, shows that what he is talking 
about is the mythical explanation given by the Egyptians, not a "Holy 
Word” of Pythagoras. A íepós Aóyos is that which is not to be 
4 Plut. Numa 22, Nicom. ap. Por. VP 57: oöre yàp airo IIvdayspov ayypoppa Av. 
(This sentence is not included in the parallel report, Iam. VP 252. Rohde, Q 140f, assumes 
that Porphyry has inserted it. But the passage reads smoothly in Porphyry, whereas there 


is unevenness in Iamblichus: the words Ay» oAtywv wav, p. 135.22, do not go with what 
immediately precedes them, but with ovvemiAuretv, line 19; and it is just here that Por- 
phyry has the sentence quoted. In Iamblichus there are hints both earlier [äppnrov..... ev 
rois orndeoıw, lines rof] and later [p. 136.8] that there were no written works of Pythag- 
oras; but, as Iamblichus repeatedly cites works of Pythagoras, he has every motive to 
hush this up. Cf. above, ch. II 1, n. 15.)—David In Porph. Is, CAG XVIII 2 p. 25.28ff, 
adds Plato's warning against written texts (Phdr. 277e). 

5 Apollonius ap. lam. VP 258, D.L. 8.7, on the “Iepös or Mvorıkös Adyos. See Gigon, 
Ursprung 124f. 

6 Delatte, Lift. ff; contra, Theiler, Gnomon 2 (1926) 147ff. The material is in Thesleff, 
Texts 158-163. Chrysippus, SVF II no. 1000 — Carm. aur. 54. 

7 JI verbo di Pitagora. He relies especially on Ov. Met. 15; but the principal source of 
that is Empedocles. 

8 FGrHist 264F25 = Diod. 1.98.2 (cf. Jacoby IIIa 75f). Pythagoras is named among the 
sages who visited Egypt at 1.69.4 and 1.96.2. In the latter passage occurs a mention of the 
dvaypadal ai &v raís iepais BißAoıs which is regarded as a strong clue that Hecataeus is 
the source. There are probably “occasional and not extensive” additions by Diodorus 
(Jacoby 78.24); but the naming of Pythagoras and of the (epós Aóyos is firmly rooted in 
the context. Hecataeus could not avoid mentioning Pythagoras (cf. also above, ch. II 
2, n. 15). 

° Hdt. 2.81; cf. above, ch. II 3.—Geometry, Hdt. 2.109, metempsychosis 2.123. 

10 Pace Guthrie I 160; Herodotus describes the custom, names the Greek parallels, and 

remarks in closing that he is not going to reveal the explanation. Cf. iepós Aóyos, 2.62; 


parallel od por óoióv dors Myew, 2.61; similarly 2.171, 2.51. 


lll. PHILOLAUS 


disclosed to the uninitiated, so that a book with such a title is a priori 
apocryphal. There could have been oral transmission of a sacred 
poem, but nothing indicates that a comprehensive or authoritative 
text cxisted in the early days; in fact, the oscillations of the tradition, 
for example in the doctrine of metempsychosis, point in the opposite 
direction." The literary testimony most often cited for Pythagorean- 
ism, obviously the most authentic attainable witness, is the Katharmoi of 
Empedocles.? While Anaximander and Parmenides, as well as 
Empedocles, survived almost exclusively because of the works that 
bore their names, in the case of Pythagoras what stands at the origin 
of the tradition is the picture of a “sage,” unclear in many details but 


powerful for that very reason—an outline to be filled in by later 
generations. 


Many works were circulated in the name of various Pythagoreans 
and have been preserved either in fragments or entire,!3 but there is 
no longer even any discussion of their authenticity, except for some of 
the fragments attributed to Philolaus and Archytas. The Philolaus 
fragments are more important, because they treat of number theory 
and cosmology, while those attributed to Archytas mostly concern 
mathematics and acoustics.!* The question of the genuineness of the 


n Above, ch. II 3. Even the scholarship of antiquity could not give ancient references 
for works of Pythagoras, except Heraclitus fr. 129 and Ion fr. 2; and neither of these 
proves what it is supposed to, in this regard (above, ch. II 3, nn. 63, 52). According to 
Dicacarchus (Por. VP 19) no one had exact information about the teaching of Pythagoras. 

12 Empedocles is simply cited as evidence for Pythagoreanism by Posidonius ap. Sext. 
Emp. Math. 7.92 (fr. 109), 9.127ff (frr. 136-137), Cic. Rep. 3.19 (fr. 135ff), Por. De antr. 
nymph. 8 (fr. 120), Hippol. Ref. 6.25.1 (fr. 16), Plotinus 4.8.1 (fr. 115). Porphyry says 
that vegetarianism is prescribed in the philosophy “of Pythagoras and Empedocles" 
(Abst. 1.3), but Theophrastus only includes Empedocles (fr. 128, 139 = Por. Abst. 2.21, 
27, 31).—Kahn (AGP 1960, 28ff) explains the difference between the two books of 
Empedocles by the conjecture that Emp. wrote the Katharmoi after his break with the 
Pythagoreans, when he no longer felt himself bound by the vow of secrecy. In this case 
the Katharmoi would actually contain, in different form, the fepds Aóyos, i.e., the secret 

doctrine of Pythagoras. 

13 These are listed by Zeller III 2.92ff; Thesleff, Intr. 8ff; published by Thesleff, Texts; 
published in part by H. E. Brown, Philosophorum Pythagorcorum collectionis specimen 
(Diss. Chicago, 1941). Carmen aureum: P. C. van der Horst (Diss. Leiden, 1932); Diehl, 
Auth. lyr. gr. I 23 (Leipzig, 1950) 82ff. Ocellus: Harder. Ecphantus, Diotogenes, Sthenidas: 
L. Delatte (Liége, 1942). 

14 This is a result of Diels's method of selection. The amount of spurious material, 
which is not included in DK, far exceeds that of the possibly genuine fragments. Diels 
separated. the two types according to the principle that forgeries are not likely to be 
found in specialized mathematical and musical material. In principle this seems convincing; 
no forger works out complicated calculations like those in A16, and the genuineness of 
the geometrical discovery of A14 is guaranteed by Eudemus (fr. 141). But there are certain 
grounds for suspicion of Br-3, and B4 must be spurious. Aside from the telltale elödun 
mpayparela, the assertion that Aoy:orued helps where yaperpla fails is nonsensical mathe- 
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Philolaus fragments has been a matter of controversy for i 
decades. For A. Boeckh, who devoted a fundamental study to t = 
the were “in the labyrinthine maze of the traditions B 
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is of fr. 21 (below, ch. Ill 2). se 
y P en Zeller I 369ff; Diels, DK 44; Reinhardt, Parm. 65 (and elsew: 


2, 155ff (for the genuineness 
ineness of fr. 20); H. Gomperz, Hermes 1932, PES 
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ed. of Pl. Tim. (Paris, 1925, Coll. Bude) 24, ar ar Be 
- A. Diis, ed. of Pl. Phib. (Paris, 1941, COM. i : fer 
een A 94; Raven, PyEl 93ff, in KR 308ff; W. Spoerri, D d 
i ph iss es ay n. 140, 386f. Criticism of Frank: Mondolfo in ZI 3 S nne 
" ü » die 245. Doubtful: Rey 183; Wuilleumier 5725; Moreau, Ame 145; 
15 (1937) 2257245. 3 
-333; Philip 31-32. . 
i rye 28 Supp. Arist. HL 1.31, 36; cf. below, ch. Il 2. 
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been convicted as spurious and sct aside. The “forger” betrays himself 
by letting results, or conccpts, or terminology of later philosophical 
thought creep in. (An important criterion here is the evidence of 
Aristotle that among thc Pythagoreans the distinctions had not yet 
been fully developed between form and matter, sensible and super- or 
insensible, corporeal and incorporeal.)!® Another sign of forgery is too 
close an adherence to the wording of a passage of Plato or Aristotle; 
even when Plato is dependent on Pythagoreans, he does not copy word 
for word. According to these criteria the metaphysical fragments of 
“Archytas,” for example, are unquestionably apocryphal,?° but the 
case of Philolaus cannot be settled in this way. 

It would be convenient if external, linguistic factors could be 
decisive. Burnet tried to show that a Pythagorean of the fifth century, 
even in south Italy, would have had to write not Doric but Ionic 
Greek, the dialect that had become standard for philosophical and 
scientific writing. The physicians of Cos and Cnidus wrote Ionic, as 
did Antiochus of Syracuse?! and Herodotus, deserting in each case the 
dialects of their home citics.? Burnet will admit that Archytas wrote 
Doric,? as Thucydides chose Attic. But the author of the pseudo- 
Xenophontic Constitution of the Athenians was already writing Attic; 
why would Philolaus have had to restrict himself to Ionic? The word 
rerpakris perhaps points in the direction of Doric.” But, above all, we 


1 Above, ch. I 2. 

? E.g., there is Aristotelian terminology in epi dpydv, p. 19.19 Thesleff: á pèv 
popóo Earı a aitia TOÜ TOOE Tt elev, a de woia TÒ Úroreiuevov, Trapadexopevov Tay popp. 
Ilepi vob Kai aloĝdáoios (39.3-25 Thesleff) is mostly copied word for word from Plato 
Rep. sogd et seq. The logical writings of ps.-Archytas (pp. 15-19, 21-32 Thesleff ) are 
so obviously Aristotelian that even Themistius supposed they were written not by the 
ancient Pythagorean but by a later Peripatetic named Archytas (Boeth. In Cat. I, Migne 
64.162, p. 22.2 Thesleff). Archytas, oô náAara xal yvýora Aéyeras elvat rd ovyypdppara 
(the opinion of Por. In Ptol. p. 56) and since he is somewhat later than Philolaus, is treated 
as more reliable, especially by Frank. It is easy to overlook the fact that more was forged 
in his name than in that of any other Pythagorean, since the rather extensive fragments of 
these works are not printed in DK. 

21 FGrHist §55F2. In Alcmaeon's fr. 1 are to be found not only a Doric &xovrı but an 
lonian Kporwvinrns. Burnet (EGP 282 n. 5) and Thesleff (Intr. 80) believe that he wrote in 
lonic. 

2? The “three books” attributed to Pythagoras are Ionic (D.L. 8.6ff), asare "Androcydes" 
(ch. II 4) and “ Perictione" (Stob. 4.25.50, 4.28.19; pp. 142-145 Thesleff). It is not at all 


certain that, as many assume, the so-called Hypomnemata were Ionic; see Burkert, Philo~ 
logus 1961, 27 n. 3. 


2 EGP 283. 

* The kappa in rerpaxruy is surprising, compared with Ionic XAtaords and Lesbian 
XeMarós, but not simply “Dorie.” Schwyzer (L 597) suggests analogy with pueris, 
cf tpucrvapyde in Delian inscriptions, rplerora in Sophron fr. 3 Kaibel (cf. LSJ), tplereva 
in IG T/T 1126.34 from Delphi. It is doubtful whether the form Zavde mípyos (Simpl. 
Cael. grata Arist, fr. 204, Procl In Fuel, 90.17; vl. Zyvds) can be counted as Doric: 
sce Schwyzer E $77 n. 4. Schwyzer, Diul. 8696 (Chios). 
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are told that the physician Acron of Acragas, whose floruit was nn 
430 B.C., wrote in Doric;?? and it is beyond question id = 
Tisias spoke and wrote in Doric. All this shows that Pe e 
Doric began to appear at lcast a generation before Arc im : F 
vidual dialect forms, however, are so often inconsistent y ee uc i 
in the manuscript tradition that even obviously false Dee o = 
provide a criterion of spuriousness. Hyperdorisms are to be e 2 
Sophron, Theocritus, and Archimedes, and may even have penetra 
i ular speech.?® 
nal ae definite proof cannot be ae a z a 
ticity, but only for the spuriousness, of a book. But t a efe a 
book's genuineness is not confined to destroying t à oppo E 
arguments, knowing the while that new ones may always. pp s 
What one can and must do is to ask where, in the a E 
sources of error lie. " Forgeties" are usually pieces of quasi- e 
reconstruction; the Pythagorean pseudepigrapha, for examp i o 
what people wanted to be regarded as Pythagorean. We can d 1 
them a certain tendency of interpretation, a general nu : 
also discernible in the distortions of the doxographical fe ae S 
genuine fragment must show itself so by standing aloo te 
tendency and not being deducible from it. In this way one can e 
the presumption that something is probably genuine. 


First let us look into the external evidence for Philolaus book. = 
various ways, Philolaus’ name is connected with e nn 
written Pythagorean literature.” According to a tra ition ee E. 
back at least as far as Satyrus, Plato in à letter to x bd m" 
him to buy "from Philolaus" three “Pythagorean books 


25 Suda s.v. " Akpov: Awpidı dradekrw. There is no reason to en T a) 
Thesleff : i i om Crates (fr. 4 
The doctors in comedy speak Doric, fr rd 
A k i der Aspis 439-464: one of them is said to 
hron fr. 3, Alexis fr. 142, Menander Asp 4 
pe ara yas, Epicrates fr. 11.27. The cookbook of Mithaecus (Pl. Gorg. 518b) 
come Lu ; 
i ; : ; ac agi n H 

de es eae = nn 9 n. 6. On the dialect of the Pythagorean d 

e A 'Matthaci De dialecto Pythagoreorum (Göttingen, ol R. Fone a a 
2 text ‘dorien’” (Aisara) in Étrennes de linguistique eff. à i B a Nae 
un a -latte, Pol. 75“ Archytas" Tepi vópov kat duraroavvns), 127ff( dippod: » N 
i ane ne fraitél de la royauté d’Licphante, Diotogàne ef one ee m 
Wilhelm RIM 70 (1915) 161-223 (* Bryson,” " Callicratidas, Perictione, ys"): 

1 e T al B 

jd d SEXE a is "r- 
ou eh ech analyzed the tradition, Mnemosyne D ait. "a ser 

2 st Oh Dae tt " from the time of Bocekh, 
sendin “three books of Philolaus" hung on, ee 
Ent E NUM DK, in spite of the express testimony yéypade rei ev (D.I 

ade its wa ; ] teaei E ae 
PS By water (2617) and Schaarschinidt (74) capitalize d on the contradictio 
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stupendous sum of roo minas; Philolaus had “made these books 
known” (erjveyre).28 This alleged letter of Plato must actually have 
existed, to judge by the form of citation;?? and its purpose is not hard 
to guess. Ancient publishers frequently preface apocryphal publications 
with a letter that gives an account of the origin and importance of the 
writing.°° Thus there was in circulation, at the time of Satyrus, about 
200 B.C., a set of three pseudonymous Pythagorean books, introduced 
by this letter from “Plato,” which named Philolaus, though not as its 
author. The word é£jveyke is used of someone who “brings out" or 
publishes a writing previously unknown, perhaps secret, but in any 
case already in existence for some time; but it is not used of the author 
himself?! We must get rid of the misconception, which goes back to 
Bocckh, that Philolaus had written the “three books,” and only then 
will we be able to identify them. 


28 D.L. 3.9: Adyovoı 8é tives, dv dori Kai Zarvpos, ór. Aiwn éméoreey ( HAárwv) 
eis Zixediav övjaaodaı rpia Bàia ITv8ayopucà mapa BıAoAdov pvôv ékaróv, 


D.L. 8.15: Iam. VP 199: 


rexpı te Dioddov otk Fv mm yvara odbeis oüßeri daiverar rav ITubayopelwv 
IIvdayöpeıov Séypa- obros 86 pédvos bmonvnpárow  mepvrerevyds mpd ríjs 
ébjveyke rà daßönra pla igMa, à Piroddov fias AA” obros mpáros 
Iárow éméareéMev ékaròv moa e£nveyke rà Opvàoúpeva Tadra Tpia 
avn bijvat. BiBria å déyerar Aiwv ó Lupaxodoios 
éxaróv uvôv mpiacba IlAárwvos 
KeAevoavros. 
D.L. 8.84: mapa roérov (DiroAdov) IMarwv avicacba rà BiBAla ra IIvbayopıra 
diay ypáde. Gell. 3.17.1 "(Platonem) tris Philolai Pythagorici libros decem milibus 
denarium mercatum.” (Denarius = drachma, so that 10,000 denarii = 100 minas.) 
Cic. Rep. 1.16: " (Platonem) Philolai commentarios esse nanctum." Tzetzes ingeniously 
combined the testimony of Satyrus, Hermippus, and the letter of Lysis to produce a 
version in which, with Dion's help, Plato bought a book of Philolaus, for 100 minas, 
from impoverished Pythagorean widows (Chil. 10.790ff; 11.39ff). Cf. also the anonymous 
Prolegomena to Plato 27, p. 201 Hermann. 

?? ypadeı D.L. 8.84. Theiler is doubtful about this (Gnomon 2 [1926] 587), as is Beutler 
(RE XVII 2363). Beutler's argument, that the letter would have been famous if it had 
existed at all, is not persuasive; even the OpvAovpeva rpia BıBAla perished almost without 
a tracc.— The ancient sources give various, often contradictory, guesses as to where 
Plato got so much moncy. (Onetor ap. D.L. 3.9 says Dionysius gave it to him; Gellius 
3.17.1 says it was Dion, according to “certain persons.”) Also, how could a Pythagorean 
be such a clever business man? (Iam. VP 199 says Philolaus was in need; certain Érepoi in 
D.L. 8.85 said the book was given to Plato by certain Pythagoreans in gratitude for his 
having procured the release from jail of one of their number.) The letter was there; 
imaginary circumstances were devised to fit the “fact.” 

9 Cf. Burkert, Philologus 1961. Examples arc the letter of Lysis and the Hypomnemata 
(Delatte, Litt, 1038), the correspondence between Plato and Archytas and Ocellus (Harder 
4sff), 2 Macc., Diogenes Antonius, and Dietys Cretensis. 

M e£eveyreiv is used of Hippasus in the version of the mathematici, and in the same passage 
eEevexl iva: is used of geometry (lam. VP88 Comm. math, xc. P. 77.19). The abbreviated 


expression " Philolai libros, commentarios” in Cicero and Gellius is irrelevant to this 
question. 
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“Pythagoras wrote three books: On Education, On Statesmanship, 
and On Nature.’’?? This so-called tripartitum was available to Heraclides 
Lembus, who also used Satyrus,? and also to the author who put 


together the account which is at the base of the lives of Pythagoras in 


Diogenes Laertius and Hesychius.** For a time it was regarded as just 
what it claimed to be: the authoritative and genuine work of Pythag- 


oras. 
It was natural enough to invent a correspondence between Plato and 


Dion about Pythagorean writings, just as the author of the “ x 

book represented Archytas as corresponding with Plato. The dada able 
thing is that Philolaus was included in the plot, in spite of E c Poe 
logical difficulties involved. Apparently this was the result of the 
belief, attested at least since Neanthes, that before Philolaus there were 
no Pythagorean writings known.® No anecdotal or legendary ips 
characterized the publication of Philolaus’ book.3$ We have only the 
simple datum: Philolaus and the first appearance of Pythagorean 


writings belong together. l 
ie ae from Hermippus another story, older than that of the 


“tripartitum” : “He (Philolaus) wrote one book, which ds to 
Hermippus some writer said Plato the philosopher Ls pus t En 
the relatives of Philolaus for forty Alexandrine minas of si ver, an 

from which he copied his Timaeus” (D.L.8.85). In spite of similarities, 


32 D.L. 8.6; cf. Schol. Pl. Rep. 600b, and the Suda s.v. Pythagoras (from eo) 
33 On die “tripartitum,” Diels, AGP 1890; Lévy, Sources 70ff: ; Thesleff, Texts s 
Heraclides Lembus ap. D.L. 8.44 is dependent on the acd lus d 
i ?) Further, above, ch. II 1 n. 22. The obvio entifi- 
34 C£. nn. 32, 35. (Was it Neanthes?) ; n en 
i T x ioned in the supposed Platonic letter wi P 
cation of the “three books" mentione | ee 
d i i II 87; Wiersma, Mnemosyne 1942, 23 : : 
tum" (made by Wilamowitz, Platon S ee 
i to fit all the data on Philo. 
d by the prestige of Boeckh. In his desire t | 
T A he decided that Philolaus had written a work in ubere 
( af) This led Diels to the opinion that the two three-book works were H UN : * 
(AGP 1890, 461f). Harder (150) connected the “Plato” letter with Philolaus [ept pox 
poe FGrHist 84F26 = D.L. 8.55: uéxp PidoAdov xai ' EumreBokMovs i a ied 
{ ITuBayopırol r&v Aöywv; the continuation, with its account of the break iig : jaw 
ade and the Pythagoreans, is connected with ium Vues E uM HE 
i f. xwAvOijver in Neanthes with 7 
the Aoyordoria of Empedocles (c f ; l MTM ed 
3 in Ti There is nothing further in this passage a i J ; 
peréxew in Timaeus). t pon = ee bills. 
: póvos éb$jveyxe pi 
8.15 would be a natural continuation: ovros ee 
iogenes (8.15) and Iamblichus (VP 199) emphasize that no Py 
e ue time of Philolaus. Demetrius of Magnesia attests that he pe 
Pythagorean to write a book (D.L. 8.85); see also Euseb. Adv. Hierocl. 11, p. 3 y 
x f 1 d is DE ^; 
s E statement that Philolaus was impoverished (above, n. 29) is De 
L ysis letter (Hercher, Epistologr. gr. p. 603) and to the version of the é£eveysetv of g y 
found at lam. VP 89 Comm. math. se. p. 78.18f. 
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this report is plainly different from those previously mentioned. Only 
one book is mentioned, it was written by Philolaus himself, and the 
price is 40 minas.?? There is no mention of Dion or a letter from Plato, 
and the purpose is not the introduction of a forgery, but a charge 
against Plato, that the Timaeus was a plagiarism from Philolaus. 
Hermippus, a pupil of Callimachus, is to be dated somewhat earlier 
than Satyrus, and himself cites a still earlier source; consideration 
of the content also shows that this story is earlier than the “tripartitum” 
legend.® The latter presupposes, without explanation offered, that one 
could get Pythagorean books from Philolaus. In this story, a direct 
connection is alleged between Plato and Philolaus' book, and this very 


theme is present in a still older piece of evidence. Timon, the sillo- 
grapher, addressed Plato with the reproach, 


Much silver hast thou spent for one small book, 
From which thou then Timaeus learnd’st to write.3® 


This is not to be taken as meaning that Timon was the inventor of the 
story,!° for charges of Platonic plagiarism are plentiful and even earlier 
than this. Alcimus found Plato’s philosophy preexisting in Epicharmus; 
according to Theopompus, Plato imitated Aristippus and Bryson in his 


% The expression ‘‘Alexandrian minas" is an appalling historical blunder (Boeckh 
21, Schaarschmidt 77); it is incredible that an Alexandrian writer did not know that his 
city was founded by Alexander the Great. Perhaps a conversion computation was included 
and has been lost. (Alexandrian money was famous: D.L. 7.18; Paton and Hicks, 
Inscriptions of Cos 34.) 

38 The “tripartitum” legend drove the other one out: three books instead of one, 
100 minas instead of 40, Pythagoras himself the author. Though the mention of the 
Timaeus hints at a work of physical philosophy, in the “tripartitum” ethics is in the 
foregound, in true Hellenistic fashion (Diels, AGP 1890, 462). 

39 — qoM àv 8 dpyupiwy 9A yv NAAd£ao BiBAov, 

&vÜcv árrapxópevos Tıuaoypabeiv Edıdaxns, 
Timon fr. 54 (PPF) = DK 44A8 = Gell. 3.17.6; also Procl. In Tim. 1.1.11 et saep. 

40 As did Rohde, Q 161. Timon cannot be the ouyypadevs mentioned by Hermippus, 
either, for this word specifically designates a prose writer (Pl. Phdr. 278e, cf. 235c), pace 
Schaarschmidt 77. Aristoxenus is regarded as the originator of the allegation (Burnet, 
EGP 279f; Wilamowitz, Platon II 87; Geffcken [below, n. 41] 94; Wiersma, Mnemosyne 
1942, 24; Raven in KR 308; Harder 41). Wehrli (Arístox. 67) does not distinguish between 
the Hermippus tradition and that from Satyrus, and arbitrarily attributes D.L. 8.15 to 
Aristoxenus fr. 43, as though the latter could have known the &aßonra tpia BıßAla. 
The fact that a citation from Aristoxenus follows proves nothing, considering Diogenes’ 
mosaic-style methods of composition. Iam. VP 199 (DK 14.17) stands between Aristoxc- 
nus passages (lam. FP 197f.— Aristox. fr. 30; Iam, VP 205ff  Aristox. fr. 38; but the 
citation probably begins at lam. VP 200; c£. DK $8D8). Wilamowitz pointed this out 
(loc. cit); but fr. 30 (followed by 31) belongs to the book TTepi IIvdayopırod Blov, and 
fr. 38 to the Moflayopecat drogen. lamblichus uses à mosaic technique, too. There is 
some likelihood that the author may be Aristoxenus, but nothing approaching certainty. 
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dialogues; Aristoxenus stated that the Republic was E 
öAn in the > AvrıAoyırd of Protagoras ; and anyone y: pub ned E ; 
back still further could maintain that Plato "stole" the do 
i itv from Homer.? 
Er ps to suppose that the originals of Plato s N a 
giarisms were ad hoc forgeries. Not only the Homeric Ms D. 
books of Protagoras, Aristippus, and Bryson were rea "i Bi ‘i 
and even the Epicharmus fragments cited by Alcimus may e = pnt 
The charge of plagiarism is like a dm uiro Ric 
inspiration that is all the more effective if the simi ie is : n el 
on the surface. The keen-witted Kritiker detects the — the Popes 
completely deceives the man in the street. Therefore we ud PP E 
that the book of Philolaus, too, upon which the Timaeus y iei 
be based, really did exist, but not that it showed so thorough a de 2 
ment as does the “Timaeus Locrus" book. It is not er, nn 
similarities to be much closer than d between Homer an ; 
the malicious assertion to be made. l 
ps conclusion will be, then, n Ru us = dd 
ary, there was in existence a book O ilol: 
“iausibly be brought SEN dr a 
iti d especially its use in the 
en taok = regarded as the oldest book by : Be 
What is more, the Menon papyrus proves the availabi ity a e 
of Philolaus in the fourth century.” According to this s » x 
book contained discussion of medical matters; and such topics € 


up considerable space 1n the Timaeus. 


j Jatively earl 
Scholars have assumed that this book, though relatively ¢ ^ 
nnot have been written by Philolaus, but must have been com pee 
oh 1 M R n M. 
by someone else and only later given the prestige of his famous name 


i ; he was and 
But this leads immediately to the question, how famous he wa 
E Ste inger, Das 
41 On these accusations of plagiarism, sec Zeller II 1, 429 n. x = preme 
Plagiat in der griechischen Literatur (Leipzig, 1912) a jr Cer 
Pd 64 (1929) 87-109. Alcimus: D.L. 3.9717: FC rHis s a m Y 
Theopompus: FGrHist 115F259 = Ath. 11.508c-d; Aristox. fr. 67° iL. 3:37, 5 
42 Ath. 11.597¢ (from Herodicus). we 
43 Acar teed the Epicharmus quotations he ee Rip 
Covotti, I Presocratici (Naples, 1934) 144- Bye ce 
book, though it is in Diogenes’ catalogue of his wor s (9.55 i EETA w 
E Therefore it is not necessary to assume that Timon had the : 


s like, as Proclus thought (above, n. 39). a E: Ns 
an "n must be based on something in writing," says Wilamowitz (Plato ) 


40 Below, n. 86. 


g to the view of A. 
, 
oubt on Protagoras 
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what he was famous for. Practically nothing is known of his life.# 
His home was Croton, or maybe Tarentum, and he spent some time 
in Thebes—all the rest, what little there is of it, is demonstrable 
embellishment or simple misunderstanding.*$ The mention of Philolaus 
in the Phaedo provides onc fixed point chronologically: he must have 
been in Thebes before 399, and was therefore a contemporary of 
Socrates, though perhaps somewhat younger. Another fixed point 
can be found in the statement of Aristoxenus*? that the “last Pythag- 
orcans," with whom he was acquainted, had been pupils of Philolaus 
and Eurytus. Archytas spoke of Eurytus; and Philolaus, Eurytus, and 
Archytas are frequently associated in the tradition.5° Apollodorus of 


# C£. Wilamowitz, Platon II 86f; Frank 294 n. 1 (hypercritical: "timeless, mythical 
person"); Wuilleumier 566ff. The statement of Raven (KR 312), that "there is abundant 
information concerning Philolaus in the works of several later writers," is at best mis- 
leading. 

48 Croton: D. L. 8.84, Menon (DK 44A27). Tarentum: Iam. VP p. 144.11, In Nic. 

119.1, Vitruvius 1.1.16 (DK 44A6), Claud. Mam. De statu an. 2.3 (DK 44B22), and 
especially Aristoxenus fr. 19 (D.L. 8.46). Wuilleumier (567) tries for a compromise: he 
was born in Croton, and lived after the catastrophe in Tarentum.— Plut. De gen. 13.5832, 
in the dramatic framework of the dialogue, represents a Pythagorean named Theanor 
as having come to Thebes for the purpose of making offerings in honor of Lysis. He relates 
that Lysis, in his day, had escaped the great catastrophe of the Pythagorean society along 
with Philolaus. As against the report of Aristoxenus, who calls Lysis’ companion Archippus 
(fr. 18, followed by Neanthes FGrHist 84F30), Plutarch's novelistic treatment has no 
value; he has simply put Philolaus in place of the completely unknown Archippus. 
Olympiodorus (In Phd. A I 13, p. 9 Norvin, followed by Schol. Pl. Phd. 61d — DK 
44A1a) has Philolaus himself traveling to Thebes and says that he escaped along with 
Hipparchus (— Archippus?). He has apparently combined elements from Plato, Plutarch, 
Aristoxenus, and the Lysis letter.—The statements about the poverty of Philolaus are 
inventions to fill out the story (Iam. VP 199; above, nn. 29, 36).—According to Synesius 
(De dono astrol. 2, p. 134 Terzaghi; not in DK; followed by Theophylactus, DK I 419.19) 
Philolaus and Archytas were generals. This seems to go back to a source known to Cicero 
(De or. 3.139) which asserted that Philolaus the philosopher was the teacher of Archytas 
the general.— The report that Philolaus was killed because he was believed to be aiming 
at tyranny is based on a misunderstanding of his source by Diogenes Laertius (8.84; 
Olivieri 30; Wuilleumier 567; Maddalena 335); the source referred to Dion, who was 
mentioned just before.— The account of a meeting between Plato and Philolaus (D.L. 
3.6) could be an invention based on the story of Plato's plagiarism.— Aelian remarks, 
on the injustice of fame (VH 1.23), &v rois "Enoi rois mada paxpa rn Sdén Giénpene 
Topylas ó Aeovrivos PıAoAdov xai IIpwroyópas Anpoxpirov, t de aodia roaoórov 
eAetrovro, ócov dvöp@v maides. This simply means that Philolaus’ fame came late— 
because of his book. 

4 Fr, 19 .-. D.L. 8.46; above, ch. H 5. 

9? In this order in the catalogue Iam. VP 267, p. 144.11; as immediate pupils of Pythag- 
oras, ibid. tog (see n. 51); Philolaus and Eurytus in connection with Plato, D.L. 3.6; 
Eurytus as a pupil of Philolaus in the legend, lam. VP 139, 148 (related to Arist. fr. 193 
and to what Hermippus tells of Pythagoras and Calliphon, Joseph. Ap. 1.164 =: DK 19.2); 
Philolaus as teacher of Archytas, Cic. De or. 3.139 (the report of ps.-Demosth. Frot. 46 
only mentions Archytas; cf. Harder 43 n.1); Vitr. 1.1.16, Synesius (above, n. 48). 
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Cyzicus, who must be dated earlier than Epicurus, said that Philolaus 
was teacher of Democritus. Philolaus is, then, a name that appears 
in accounts of teacher-student relationships, which is connected n 
the Pythagoreans of Archytas circle, of Phlius, and of Thebes, E 
which is not associated with a body of legend or anecdote. In t e 
Phaedo, Plato represents him as having spoken about the prohibition 
of suicide, but as not having said “anything precise about the reason 
for it.5? Aristotle cites a saying of his,” but it has rightly been a 
that nothing in Plato or Aristotle would give reason to think that he 
had written a philosophical book ;54 and apparently the ancient com- 
mentators on the Phaedo could find nothing relevant to their purpose 
in a book of Philolaus.5? The meaning of all this is that the e 
of the special role of Philolaus as the first Pythagorean who Ps e 
writings, and in particular of his special relation to the m 
cannot have been spun out of Plato and Aristotle, but must have hm 
based on a fact independent of them—on the existence of a boo ui 
Philolaus in the fourth century B.c.; and we know from Menon that 
there was one. Philolaus’ special position resulted from the fact that 
this book was the first—and for a certain period, perhaps, the only— 
written exposition of Pythagorean speculation on nature and num- 
ber. Naturally, we shall attribute to this book, and to Theophrastus 
use of it, the doxographical reports pertaining to Philolaus. 


5 D.L. 9.38 = DK 74.2 = 44A2. Apollodorus (v.l. Apollodotus) is puo Uds ne 
Gen with i iphanes, who is reported to hav 
tion with Hecataeus of Abdera and Nausip ; 2 
che of Epicurus (Clem. Al. Strom. 2.130; DK 73, DUM ad LA E 
, Philolaus, and mentionin; $ 
ddressed by Pythagoras’ son Telauges to us, ai Mis 
iready Soane spurious by Neanthes AL m D.L. 8.55, cf. 8.53, 8.74) 
i . Ench. 9, p. 252.13: PıAöAaos 6 IIvdayöpov àidoxos. . 
EP 61de. Suicide was regarded as dishonorable in Thebes (Arist. fr. 502). 

53 EE. 1225230 = DK 44B16; cf. above, ch. I 4, n. 139. 

54 k 294, Raven in KR 310, 312. : . 

55 Ao ear etal that which follows in Plato—the $povpá motif and Er a 
that a human being is & rv Krqpdtw rots Beois is to be attributed to Philolau i 
uncertain. In any case Xenocrates, in his statement that the $povpá is E = " A 
Aióvvaov dmokopudioürat (fr. 20; see Heinze 150ff), is dependent Wy p inis ae 

i r tators, le 
d not on Philolaus. Nor are the other commen s, le . ı id 
din zs d Norvin); therefore there was nothing on ue rd ign d pd 
it iti i èv oa A 
;odorus' manner of citing acusmata to explain the phrase ov 
XI s Nor) shows that he is thinking of them as allegorical, and therefore he 
x iti i h. H 4. 
i i late tradition, not Philolaus. Cf. above, c i , 
i ne a book was attributed to Cebes, Eo en a 
i i icis in Cebeti a,” Eos 45 [1951] 3-31; he da 
“De lineamentis platonicis in Cebetis q.v. tabula, : e 
ne 2x And a whole series of writings, of the most dubious authenticity, are 
attributed to Simmias (D.L. 2.1246; cf. Hobein, RE IH A 144-7155). 
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From the time of Speusippus, Xenocrates, and Heraclides, a Pla- 
tonizing interpretation took the place of what Aristotle gives us as 
the Pythagorean tradition; and in the succeeding era it held the 
field almost exclusively. Pythagorcanism no longer seemed meaningful 
except in this form, so that it was propagated by the Pythagorean 
pseudepigrapha and taken over by the neo-Pythagoreans. Only on 
certain special questions did one consult Aristotle; in general, the 
Platonic "system of derivation" was supreme, and there was yen 
polemic, direct and indirect, against Aristotle. One exception stood 
contrary to this powerful and, for the most part, unified tradition— 
Philolaus. 

According to the explicit testimony of Aristotle, Plato replaced the 
opposition of mepas and dreipov which had figured in Pythagorean 
speculation, with the pair &-dópioros Suds, so that the place of older 
cosmological ideas is taken by a system of ontological derivation, whose 
leading ideas are in the realm of the categories form-matter part 
passive." This system Speusippus regarded as Pythagorean, and in 
Aétius too it is presented under the lemma “Pythagoras.” Nothing is 
said of zépas and drreipov. In the enumeration of opinions about the 
dpyat, however, we read: duAaos ó IlvÜayópetos Tò mépas Kal tò 
dmeipov.5® When, later on, the opposites mepas and dreipov enter the 
scene once more, the earliest reference, Nicomachus, adds a quotation 
from Philolaus.5® In this fundamentally important line of thought 
in which, from the time of Theophrastus, Platonic terminology a 
content had replaced the pre-Platonic Pythagoreanism that Plato and 
Aristotle themselves discussed, the name of Philolaus appears as the 
sole representative of the original Pythagoreanism.#° 

Nor does this observation stand alone. The most fundamental 
difference between Pythagoreanism and Platonism, according to 
Aristotle, is xwpıouos, the discovery and definition of a supersensible, 
RN m E 

otle on this point.*! 


V Cf. ch. 1 2-3. 

58 Act, 1.3.10 = DK 44Ag. 

a Nicom. Ar. 2.18.4, citing Philolaus fr. 2; cf. above, ch. I 3, n. 43. 

The difference struck so late an author as Damascius. On the onc hand, he k 

the doctrine of " Pythagoras," about the Monad and the Indefinite D ad trainee aded 
by à supreme One (Princ, 191.20 Ruelle; cf. Eudorus, above, ch. 13 N) but then 3 
thé other the Limit-Unlimited doctrine of the Platonic Philebus, which b connected Suh 
Philolaus fr. 1 (Prine, 101,3; I rito Ruelle). Thus the doctrine of “Pythagoras” a i 
that of the Platonic Philebus are seen as contrasted (1 80.20; 1 98. 13tf Ruel oe 

" Above, ch. 12, nn. 22-23, 14, n. $2. i x x 
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Along with the Platonic development of a hierarchy of being went a 
terminological differentiation between &v and povds, though in two 
different ways. While Speusippus always called the highest principle, 
beyond being, & and distinguished it from the povás in the realm of 
numbers,® the “Pythagorean” tradition set up the povds as the basic 
principle and relegated the & to the realm of number and of sense 
perception.# All shared the objective of establishing clear terminologi- 
cal distinction between the realms of existence. But Theo adds, in the 
passage in which he deals with the distinction of é& and povds, " Apxóras 
öe Kal dAóAaos adıadopws TÒ êv Kal provdda. Kxadotot Kat TV novada, ep 84 
In Philolaus and Archytas he could find no warrant for the separation 
of levels of being as the Platonists thought of them. Actually, according 
to Aristotle the Pythagorcans uttered the words povas kai év in a 
single breath.95 Once more we see Philolaus, with Archytas, standing 
apart from the Platonizing line of interpretation. 

Even more striking is a similar situation in the tradition about 
the movement of the earth. According to Aristotle, the Pythagoreans 
believed there was a “central fire," about which revolved, first, an 
invisible “counter-earth,” and then our earth, “as one of the stats," 
and then in successive paths the moon, the sun, the five planets, and the 
fixed stars. This astronomical system, which has been celebrated in 
modern times as an anticipation of Copernicus, disappeared, except for 
a few traces, in the later Pythagorean tradition. (The ancient debate 
over the word iMopévqv, which Plato uses of the earth in the Timaeus,® 
kept alive the idea of the earth’s moving.) According to the 
Hypomnemata (25) the cosmos has the earth “in the middle,” and the 
same thing is presupposed by the biography in Photius" and by 

82 C£. above, ch. I 3, n. 62, Iam. Comm. math. sc. p. 17.15 (for the attribution to Speu- 
sippus, see Merlan, PiNeop! 96-128). Xenocrates, according to Aétius 1.7.30 (fr. 15 H.), 
spoke of the Movás as the highest god, and according to Favonius 5.7, of the &v (unum) 
as the highest principle (fr. 16 H). Perhaps it was not until after Speusippus and Xeno- 
crates that terminological exactitude came to be highly valued. 

8 Above, ch. I 3, n. 30. Also ps.-Archytas p. 47.29 Thesleff. 

6 Theo Sm. 20.19f = DK 44A1o = 47A20. 

95 Arist. fr. 203 (p. 139 Ross) = Alex. Met. 39.15: Tóv votüv povada Te Kal v EAeyor. 

6 Below, ch. IV 2, n. 16 (Tim. 40b).—The counter-earth is used in the interpretation 
of the Timaeus by Chalcid. In Tim. 122; further, Plut. Numa 11, De an. procr. 1028b. 
Por. VP 31 is unclear (dvrixdav . . . Umep ńuâs). Nicomachus Th. ar. 59.5ff, 82.3, 8 (10 
agaipas, the moon the third from the bottom), Lydus Mens. 4.51 p. 108.5. 

9? Anon. Phot. 439b17ff: under the 8 spheres of the heavenly bodies, the spheres of the 
4 clements fire, air, water, and earth (cf. the Stoic teaching, D.L. 7.137, 155, ps.- Arist. 
De mundo 392232ff). Asclepius (Met. 35.19ff) counts the elements below the moon as one 

sphere and adds the counter-carth as a tenth, in an attempt to reconcile the “10 spheres” 


with the geocentric system. (Perhaps the same motivation is present in Por. VP 31 and 
Th. ar. $9.5f, 82.3, 8; cf. also Origen, comm. on John, 13.40.266). 


II. PHILOLAUS 


Aetius.5* Theo quotes as Pythagorcan doctrine the verses of Alexander 
of Ephesus on the harmony of the spheres, in which the earth is ex 
pressly said to be at rest in the center of things,9? and Timaeus Lo ; 
simply replaces Plato’s worrisome Mouevnv with the word Sondra 7o 
There is even outright polemic against Aristotle's report. In the 
ancients’ way of thinking, diamctrically opposed to the modern in thi 
point, the idea of the earth's moving was a false notion which had b 
scientifically refuted ; and this forced upon them the task of showing 
that the Pythagoreans had not taught any such absurdity, but what was 
correct.” Thus Simplicius, in explication of the Aristotelian account 
of the Pythagorean system of the world, writes as follows (and quite 


similar words may be found in Asclepius and in an anonymous 
scholium to Aristotle) :72 


This is the way hé understood the Pythagoreans’ theory himself. 
But those of them with more genuine knowledge understand b 
central fire” the creative force which, from its mid positi , 
produces life over the whole earth, and keeps warm the s of it 
that tend to cool off... . And they used to call the earth a “star” 
because it too, like the stars, is a creator of time; for it is the caus 
of days and nights. The part of it which is shone upon by the s : 
makes day, and that which is in the cone produced b in shad we 
makes night. The Pythagoreans called the moon " counter-carth " 
as though to call it “the ethereal earth," and because it interce t 
the sun’s light, which belongs characteristically to the earth. CPS 


The expression about “more genuine” Pythagoreans here has been 
eagerly scized upon, because it seemed reasonable that there should have 
bcen a geocentric system as a precursor to the more complicated system 
described by Aristotle. Some have even asserted, mistakenly, that 
Simplicius is citing Aristotle,” though the contrast is clearly irn 


an Ad ant Lo 4 ^ ^ . 
and NE ILT oi pev aAdoı MM THY yiv, in contrast to Philolaus, Heraclides, Ecphantus 
i ; Pythagoras is obviously included among “the others.” y i ; 
Aétius (2.12.1, 3.14.1; cf. below z c others.” If according to 
1 ‚12.1, 3.14.1; cf. ‚ch. IV 1), Pythagoras divides h d imi 
into $ zones, this too presupposes a ge i é orbe qr similarly 
nt nes, geocentric system. Aét. 2.29.4 ascribi 
cath to the Pythagoreans,” citing Aristotle (above, ch. I 3, n. 26) eribes the counter- 
M Theo 5m. 138f, 141.12f. On this Alexander, see H. Dahlmann and W. Speye 
Ya rronische Studien H, Abh.Mainz 1959.11, 42; Burkert Philologus 1961 PO 
97d, p. 215.7 Thesleff. P ite is in his interpretation of T 
itam. roclus cites this in his interpretation of the Timaens (HI 


l'or refutation 1C idea a ec € s, See » and es Ot. 
A ofthe idea t t rl S 
1 tatior hat the carth m )Ves, Arist. Cael, 2 14, an 1 p Ptol 


Simpl. Cael. s1ı29f DK i 
. Cael. sı2. $8b37; more brie TU ; SC Lot 
soabaatt Bro Cr e v € briefly Asel. 35.24(f; Schol. Coisl. p. 
7ü s ge: ` , . 
" Duhen 264; Frank 257; Cornford, Tim. 128; Kranz, RAM 1957, 121. Contra 
‚herniss, Plato $62, who suspects Tamblichus is the so : erring te wl. n 
"us : MEL [NT ft source (refer T! ‘ae 
507.127). Zeller judged the matter correctly, E saot. (eferring to Simpl. Cu 
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between the “more genuine” Pythagoreans and Aristotle “himself.” 
Also, there is no question here of the earth’s rotating.”* The “more 
genuine Pythagoreans” are represented as explaining three expressions: 
éri TOD uéaov mp, the earth as dorpov, and the dvriy8ow. These are the 
distinctive ideas in Aristotle's exposition of the Pythagorean system, 
where they appear in precisely this order;?® and the counter claim being 
made is that these words do not mean what they suggest to the un- 
prejudiced reader. The “central fire," they suggest, is a figurative 
expression for the life-giving force which, emanating from the center, 
permeates the universe; the earth is called a “star” because it is the 
instrument of time—a simple quotation from the Timaeus”*—because 
the shadow of the earth makes night.” Finally, the moon is called 
“ counter-earth” as being aifepía yj—an expression rather frequent 
in the late tradition, bound up with the notion of astral immortality 
and the moon-Hades.”® In a word, the intent of the “ more genuine” 
Pythagoreans is to show that Aristotle basically misunderstood 
Pythagorean astronomy, that it did not include a moving earth, and 
that it did not imply anything other than the “normal,” geocentric 
cosmology which had been dominant since the Hellenistic age. Their 
method is a thoroughgoing allegorical interpretation of Aristotle's 
words. just as Aristotle's exposition of the Pythagorean number 
theory was countered with the “original” words of Theano,”® so here 
the attack on Aristotle is armed with the claim of * more genuine" 
doctrine. 
In this way, then, an effort is made to expunge a Pythagorean 
doctrine of terrestrial movement which was felt as an embarrassment.®° 


"^ Schol. Coisl. 505a3f, on the earth: roóro Bé rò dorpov depópevov vókra Kal rjv 
Audpav mrowiv . . . was taken as evidence of a moving-earth theory by Boeckh, KosmSyst 
96; Duhem 89f; van der Waerden Astr. 58f (Heath, Aristarchus 250, thinks the scholium 
is based on a misunderstanding). The basis is merely Arist. Cael. 293a22f, reinterpreted. 

75 Cael. 293221, 22, 24. 

76 Tim. 38c, 40c, 42d. Plutarch declares (Quaest. Plat. 1006€) that the passage does not 
imply any movement of the earth. 

7 Cf. Emp. fr. 48 (though he is not consistent; cf. A30), and the paßnparıroi in Por- 
phyry (Stob. 1.49.61; i.e. professional astronomers; above, ch. I 2, n. 76). 

18 Cf. Cumont, Symb. 187 n. 6. The moon as aißepia ij: Por. ap. Procl. In Tim. 1 147 
(presented as a teaching of the Egyptians; at IT 48.17 further systematized); Macrob. 
Somn. Sc. 1.11.7, 1.19.10 (a doctrine of “ physici"). "OAuuria yf: Plut. De def. or. 13.416e. 
obpavés as dvrixdwv: Clem. Al. Strom. 5.139. Ps.-Arist. fr. 245 (from a collection of 
problemata whose origin is doubtful) gives a different interpretation of the doctrine that 
the carth is a star and the moon is an earth, namely that moon and earth consist of the 
same elements. —Only a part of the moon is dvriyðwv, according to Plut. De fac. 29.944€; 
in Cic. Tusc. 1.68, the inhabited southern zone of the earth is àvrixOcov. 

7 Above, ch. T 3, n. 52. 

w Proclus sharply criticizes Aristotle for understanding the word iMopévyy in the 

Timaeus as denoting a rotation of the earth (In Tin, UI 137.7F). 
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Aétius, however, distinguishes Philolaus from the “others” who did 
not accept any movement of the carth—and he includes Pythagoras 
here—and the astronomical system he ascribes to Philolaus corresponds 
exactly to that which Aristotle ascribed to the Pythagoreans.*! People 
have always been surprised at this remarkable fact, not noticing that 
the situation is not unique. Not only in astronomy, but in relation to 
the first principles and the derivation of the levels of being, Philolaus 
stands in the doxographical tradition as the representative of the Pythag- 
oreans described by Aristotle, though generally Platonic interpretation 
has taken the place of what was really Pythagorean. Thus too, the 
doxographical report that Philolaus spoke of the destruction of the 
cosmos (d8opà Tod xdcpov) corresponds to Aristotle’s statement that the 
Pythagoreans "without a doubt" taught that the universe had a 
beginning, whereas the later tradition projects onto Pythagoras the 
Platonic-Aristotelian eternity of the world.® If it is necessary, on 
historical principles, to abandon the Platonic interpretation of Pythag- 
orcanism and realize that only the reports of Aristotle give reliable 
indications of the genuine ancient teachings, it follows that in the 
doxographical tradition the Philolaus items are all that remains 
of what is genuine. And, since these very probably go back to 
Theophrastus (we recall that Menon, another of Aristotle’s pupils, 
cited Philolaus), there must have been a book of Philolaus available 


in the fourth century that contained pre-Platonic Pythagorean 
doctrine. 


The agreement of the Philolaus tradition with Aristotle's accounts 
of Pythagorean doctrine has attracted the attention of many.® It can 
bc explained in either of two ways: either Aristotle gets his information 
about Pythagorean doctrine at least partly from Philolaus’ book, 


*! AéC 2.7.7, 3.11.3, 3.13.2 (= DK 44A16, 17, 21); cf. below, ch. IV 3. 

*: Philolaus A 18 = Aét. 2.5.3. This disagrees sharply with ps.-Philolaus fr. 21, but 
Stobaeus (1.20.1-2) cites the two one after the other. On Arist. Met. 1091a13, above 
ch. I 3, n. 119; on Pythagoras ap. Aét. 2.4.1, above, ch. I 3, n. 117; cf. rá£w dAvrov, 
p. 165.4 Thesleff. 

"3 Cf. Zeller I 369 n. 3, Kl.Schr. I 140ff; Frank 254, 290f, 318 n. 1, 3276; Bollinger 7off; 
Mondolfo in ZM 367ff; Raven, PyEl 98ff, KR 309ff. To collect the key points (cf. 
ch. I 2): repas-ärreıpov, Philolaus Ao, Br, 2, 6; even and odd, Philolaus Bs; dpriomépirrov, 
Philolaus Bs; origin of the & and of the world: Philolaus Bi, 6, 7; only one world: 
Arist. fr. 201, Philolaus B17; the role of the number 10: Arist. Met. 986a8, Philolaus 
A13, Theo Sm. 106.10; the astronomical system, ch. IV 3; the role of mathematical 
music theory: Arist. Mer. g8$b31, Philolaus Bó, A26, below, ch. V 2. On the connection 
of the “breathing world” of Arist. Met. 1091a13f, Phys, 213b22, fr. 201, with Philolaus 
A27, above, ch. 1 2, n. 47. 
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or the book was forged on the basis of Aristotle’s accounts.* In the 
first case the book must be regarded as genuine, that is, composed by the 
Pythagorean Philolaus about 400 B.C. or a little earlier. There is no 
basis on which to argue that the book Aristotle had was a orgery, j 
or that an authentic and ancient Pythagorean book had been attribute 

to Philolaus.® Naturally, the question would still remain, whether all 
the fragments we have come from this original work, or whether some 
or all may come from a revised edition, an imitation, or even : orgery 
made to supply its loss. Nevertheless, the Philolaus tradition, owever, 
troubled, would even in this situation bear witness to a source o 


: 87 
tremendous importance. l 
Aristotle never names Philolaus, except when he cites that memorable 


apophthegm in the Eudemian Ethics,®® and critics have made P Nui 
principal argument against the authenticity of the fragments. n" 
totle used this book, they think, his silence is quite inconceiva ^ 
There is a prior question to answer, bowever: what were Aristot es 
sources for Pythagorean teachings? Original Pythagorean writings! 
Oral tradition? Writings of the Platonists? , 

This last possibility® is excluded for most of Aristotle s pors, 
for, quite unlike the Platonists, he makes a sharp distinction peeween 
Pythagoreanism and Platonism. The role of oral tradition ought | 
be underestimated,” though here too Platonists were the intermediaries 


84 So Bywater (50), following Schaarschmidt (15), and recently esp. Raven, PyEl 
ff. Ch. III, 2, n. 91. . 
s So Frank 290f, 327f, and passim. He tries to show that the forger was Speusippus 
i ollinge i i h. I2. 
- similarly Bollinger 44f. Against this, above, c Ln] 
ori Platon II 93, thinks of an original Pythagorean writing, later than 
Aristoxenus, which was then later fathered on Philolaus; but this neglects the close connec 
i ith the account of Aristotle. . on a . 
I" The Philolaus fragments are sometimes cited in this spirit, as a “forgery which 
nevertheless includes valuable material; i Ross, PTI 160f. 
88 o = DK 44B16; above, ch. II 4, n. 139. » . . N 
89 The ord *inconceivable" is Burnet's (EGP 284 n. 2); "almost iconem 
Raven in KR 310, cf. PyEl 100; Schaarschmidt 14, Tannery vn Peck] =, 
“Ari i kannten es ilolaus ; 
» II 88, Aristoteles und Aristoxenos r , 
is M n. 140 (“ Aristotle’s silence certainly implies that he had not ven me 
book of "Philolaus"), 386f. For a different answer, see Zeller (KiSchr I 136-144) a . 
1964) 93-128. s. . 
e amery IX 234, thought that Heraclides was a principal source of Aristotle; 
Frank nominated Speusippus, along with other Platonists (258f, 290f, 327f y Ah ar y 
Howald and Bollinger. Speusippus may be the source for the “table of opposites” (a , 
i : ` H . H h 
hat Archytas told about Eurytus may have peen eh on ^ a podes 
ip: 3 a~ ch, I 2, n. 69). On the 1vayopwa 
Academy and the Peripatos (above, c E al 
mentioned in connection with Speusippus (Th. ar. 82.12), sce below, ch, IH 2 
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through whom he knew Pythagoreans, so that he is hardly likely to have 
derived from this source the decisive points that he was able to make 
against the Platonists. He expresses himself in very definite terms: 
of ev odv IIvbaydpeioı mérepov où TrowÜcw Ñ mowo yéveow oddev Set 
dioralew: davepds yap Aéyovow ds.... Aristotle is citing the 
"clear words" of the Pythagoreans in the discussion as to the sense in 
which one may speak of a genesis of number and thus of the world as 
a whole; and his polemic is aimed against a Platonizing reinterpreta- 
tion.?? The fact that he can insist on the exact wording in this way 
shows that he has a written source, for oral reports are not amenable to 
such exactitude. The use of written sources is also suggested by the way 
in which Aristotle cites Pythagorean technical terms, distinguishes 
their statements from their "assumptions," and sometimes even states 
that this or that question remains unanswered.9? We cannot suppose, 
however, that the book or books he read claimed to be written by 
"so-called Pythagoreans" (xaAovpevor ITuBaydpevor). The name of an 
individual must have been attached to each. To put it bluntly, even 
if we disregard the problem of Philolaus, the “inconceivable” is just 
what happened. Aristotle based his account of Pythagoreanism on at 
least one book, whose author he never named. 

The Anonymus is not Archytas;® what Aristotle cites from him 
indicates an advanced degree of abstraction, though the evidence is far 
from plentiful. In addition to his books on the Pythagoreans, Aristotle 
wrote three mepi rûs " Apyvreiov dıAooodtas, and this may be taken to 
show that he distinguished clearly between Archytas and general 


#2 Met. 1091a13ff, above, ch. I 2, n. 41. Zeller pointed out the significance of the 
passage (KlSchr I 138ff). Schaarschmidt (82ff) denied that Aristotle had written sources 
for Pythagoreanism. 

93 xpoiá, Sens. 439230 (above, ch. I 3, n. 96), uiuos, Met. 987b11 (above ch. I2, n. 82), 
e£ dv yàp ümoridevrau kai Aéyovaw . . ., Met. 990214, . . . drropeiv éoikacw, Met. 1080b20. 

9* Pace Frank 361: “Archytas seems to have been the only Pythagorean from whose 
writings Aristotle learned about Pythagorean philosophy." This is repeated by Wuil- 
leumier, 577. Cf. also Frank 135f, with n. 387, and pp. 77, 196. Aristotle’s citations of 
Archytas, though, do not yield much: Pol. 1340b26 (DK 47A10) 'Apxrov mÀarayfj, 
a child's toy (Frank, 339, rightly compares Pl. Leg. 653d); Rhet. 1412a12 (DK 47A12) 
tabrov elvat Siartyri kal Bwpóv, an apophthegm that is reminiscent of the acusmata. 
The “definitions” of Archytas (above, ch. I 2, n. 104) take us a bit further. At Arist. fr. 
199 = Theo Sm. 22.5ff, euudépera: è rovrois kai ' Apyéras (DK 47A21), is obviously 
an addition by Theo (who on another occasion connects Archytas with Philolaus; above, 
n. 64). Frank states this, though with hesitation (257 n. 2), only to affirm later (361) 
that Aristotle "cites as the special doctrine of Archytas (fr. 199 Rose) a view which in 
another passage (Mer. 996218) he presents as general Pythagorcan."—Philosophically 


interesting are Archytas A23 (ch. I, 2, n. 106), A23a (I 3, 0. 156), and A24 (Eudemus 
fr. 6$). 
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Pythagoreanism.9* Archytas on occasion mentioned earlier Pythag- 
oreans,9 but he was an independent scholar and surely was not 
concerned to write as detailed a doxography as would have been 
necessary if Aristotle were to get all his facts about Pythagorean 
philosophy from it. l l l 

The only name that is closely connected, in Aristotle's reports, 
with the philosophy of the “so-called Pythagoreans, is that of 
Eurytus; but he seems himself to have essayed an extension of the 
number theory. Now, from Aristoxenus on down, the tradition 
constantly associates Philolaus and Eurytus.®” Philolaus was the teacher 
of the Pythagoreans from Thebes and Phlius whom Plato knew. So we 
see the skimpy biographical evidence on Philolaus converging with 
what can be deduced from the doxography about his book; namely, 
that it was to Aristotle, in a. way, an authoritative exposition of 
Pythagorean number theory. S m 

Philolaus does not appear as a rebel against the traditional obligation 
which Pythagoreans and, to a certain extent, Platonists felt, to re- 
cognize that all doctrine originating in their own minds was only 
extension and confirmation of the ancient wisdom of Pythagoras.” At 
least his pupils, and Plato too, must have understood Philolaus’ work 
in this way. It is only from this point of view that we can understand 
Aristotle's strange uncertainty about the chronology of the Pythago- 
reans, as well as bis silence about the originator of the system. Sub- 
sequently the Platonic view of Pythagoras became dominant, and that 
book was no longer an accurate presentation of Pythagoreanism, as it 
was now understood. Its doctrines now appeared to be the private 8ó£o 
of the author, Philolaus. 

The thesis, on the other hand, that the book of Philolaus was a 
forgery that took its materials from Aristotle takes no account of the 
general development of the Pythagorean tradition. It is simply not 
true that the picture of Pythagoreanism standard in late antiquity was 
derived in its essentials from Aristotle’s exposition.?? The Platonic 


95 Cf. P. Moraux, Les listes anciennes des ouvrages d' Aristote (Louvain, 1951) 106, iu 
301 (DK 47A13). Frank (n. 335) considers referring to this book Philop. Aet. an i 
p. 522.20 (on the weumrov oöpa). Some kind of connection between Archytas an Ad 
"Timaeus is indicated by the title "Ex roô Tipaiov xai Tüv Apxureiow (no. on L; 
5.25, no. 85 in the anonymous catalogue); cf. above, ch. I 4, nn. 4-5, I 3, n. 166. 

s% C£. fr. 1 and the mention of Eurytus (above ch. I 2, n. 69). 

*? Above, n. 50. 

98 Above, ch. I 4, n. 36. 

9? The view of Schaarschmidt, p. 15. 
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interpretation is dominant, and the evidence of Aristotle was ignored, 
distorted, or rejected.!?? The “forgeries” were not intended to deceive 
philologers, but to provide a cachet of age-old wisdom for a doctrine 
adapted to the needs of the writers’ own times. This is the reason why 
the pseudo-Pythagorean writings take Platonism as their basis. If the 
Philolaus reports alone, along with some material from Archytas, 
form an exception to this general trend, then their agreement with 
Aristotle is not a reason to suspect them, but quite the opposite: an 
indirect proof of their authenticity. Of course, only a keen and attentive 
study of all the details, especially in the directly quoted fragments, can 
enable us to decide, in each case, what reason there may be to believe 
that they are authentic or spurious. But the external tradition itself 
shows that the situation of Philolaus is different from that of the great 
mass of would-be Pythagorean authors. A book made him famous; 
it was still in existence in the fourth century ; and it showed traces, at 
least, of ancient, pre-Platonic Pythagoreanism. 


2. THE SPURIOUS AND THE GENUINE IN THE PHILOLAUS FRAGMENTS 


If any genuine fragments of Philolaus’ book have been preserved, 
they are the most important, because the only original, documents of 
carly Pythagorean philosophy. This statement can easily lead to a double 
misunderstanding. One expects to find bedrock, so to speak, forgetting 
that Philolaus was a contemporary of Socrates and Democritus, 
Gorgias and Diogenes of Apollonia, and that he wrote and taught not 
only after Parmenides, but later than Zeno, Melissus, Anaxagoras, 
Empedocles, and Protagoras! Again, one is likely to expect to find 
thoughts of striking and unique originality? overlooking the fact 
that in the second half of the fifth century, thinkers were much more 
concerned with assessing the many original but contradictory assever- 


100 It was modern critical method, especially the work of Zeller, that first set Aristotle's 
testimony, clearly distinguished from the Platonizing and neo-Pythagorean conception 
of Pythagoras, in a position of authority which, as is easy to forget, it certainly did not 
enjoy in the ancient world. 

! Diels, Hermes 1893, 417ff, even considered the ctymology dAéypa-dAéyew in Menon's 
excerpt (A27-28) as borrowed from Prodicus (fr. 4); cf., per contra, Fredrich 37 n. r, 
Olivieri 29f, 45f—Frank (304) states it is impossible to suppose that Plato harked back, 
in the Philebus, to a book “almost 100 years old”; but at the time of the composition 
of the Philebus Philolaus' book was scarcely more than $0 ycars old. 

a Bywater (29) does not see in the fragments an “original effort of mind,” and athetizes 
them on the basis of this "test of excellence." But maybe what was original in Pythag- 
orcanism was not philosophical expression, 
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ations of their predecessors —comparing, reconciling, adapting. It was 
no longer a day of lonely prophets but one of far-reaching debate. 
A statesman like Melissus of Samos might take part in it, or a poet like 
Ion of Chios; physicians, too, were beginning to formulate in written 
terms the scientific basis of their art. A book by a Pythagorean, in this 
period, cannot have been so much like an erratic boulder as a link in a 
long chain of tradition. 

We are inclined to see in Philolaus nothing but the transmitter of 
older Pythagorean teachings, and in fact. all indications are that the 
Pythagoreans themselves saw nothing more in his book than an 
expression of the wisdom of Pythagoras. But before Philolaus there 
was no written exposition of Pythagoreanism ;? and the transition from 
oral to written teaching is much more than a matter of externals; it 
means a fundamental transformation, of content as well as of form. 
An orally transmitted doctrine, in spite of all the special training of the 
memory in ancient times, notably among the Pythagoreans, must 
always be enmeshed in the very fabric of life, always exposed to 
psychological forces that can mold and transform it. No matter how 
persistently one holds to a traditional knowledge, even if the basic 
attitude and intentions remain unaltered, changes of detail will appear. 
As needs change, from time to time, different aspects will move into 
prominence. Oral teaching is always directed toward specific learners, 
and therefore its nature is determined by the listener as well as the 
speaker. In particular, the form of oral transmission will alter, because it 
must each time be impressive—except that poetic form guarantees a 
certain consistency. On the other hand, a written work is free from the 
restraint of a specific situation of speaking and hearing. It makes a 
claim to be valid in itself, independent of any special kapós, and not 
needing any further intervention by the writer. A book in prose, 
furthermore, renounces the embellishment of verse, because its 
message is supposed to be dependent entirely on the subject matter, 
and not at all on any predetermined formal structure. The first prose 
book to prefigure and exemplify this development was that of Anaxi- 
mander.* It is only when linguistic expression attains this kind of 
objectivity that scientific or philosophical discourse really becomes 
possible; from the time of Anaximander, Greck science and philosophy 


3 Above, ch. Ill ı. . : p 
4 DK 12A7; cf. At. Pherecydes of Syros, who is also named as the first writer ot prose 
(Suda s.v. © DK 7A2), may be dependent on Anaximander (von Fritz, RE XIX 2030f). 
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presents itself in this form, of written exposition.’ This means—though 
the fact has scarcely ever been clearly recognized—that, E Pydasorcan 
doctrine was not committed to writing before Philolaus, then there 
did not exist, before Philolaus, any Pythagorean lutea in the 
Greck sense of the word, but only a different kind of thing: a lore or 
wisdom” consisting of disconnected teachings about the world 
gods, and human beings, having its foundation in a specific wa of 
life and transmitted in individual maxims. This ‘ wisdom” and er of 
life were variable in detail and lacked logical foundation or ni 
and conceptual coherence; in fact they consisted in our familiar 
acusmata, the doctrine of transmigration, and the Bios ITvhayd 
in which they were rooted. TAS 
If a Pythagorean, in a situation like this, undertook to write Trepi 
ducews, this was a perdBaois eis dAAo yévos. It meant the adoption of a 
manner of exposition foreign to the Pythagorean tradition, the product 
of a different kind of development. The tools for such qupd 
concepts, definitions, modes of argument—come from a non-Pythag- 
orean background. What we should expect to find then, would te 
be a unitary and original product, but a hybrid eclecticism,® a con- 
glomeration of Pythagorean attitudes and borrowed conceptualization 
For there is clearly nothing in the Pythagorean teaching itself that would 


demand written consolidation, or formulation in philosophical and 
scientific terms. 


August Boeckh decided, with relation to the Philolaus testimonia 
as a group, that “the only solution is to recognize all we have as 
genuine or to reject all of it as spurious." Those who doubt its authen- 
ticity have been happy to cite this sentence, for it opens up the possi- 
bility of affecting the whole byan attack on a part—if they could ae 
one column, the whole structure would collapse. But this is a hasty 


i 2d 
E dps Zeno visited Athens, he brought his ypdupara with him, and people gathered 
i und him to get to know his book (Pl. Parm. 127c; the report is not likely to be historic- 
i. dona but = what must have been a possible occurrence). In his depreciation 
of the written w i i i ili ion, i 
in ord, Plato is rebelling against the prevailing fashion, in favor of older 
a : . 
F ps Gorgias, ps.-Arist. MXG 979a14: awvÜels rà érépors eipnueva. C. Schick 
l rch. g ottol. ital. 40 (1955) 128ff, thinks that the book bearing Philolaus’ name n 
supposes a tradizione interna della scuola pitagorica," a sort of Doric jargon belong 
à e M LA ie is not proven by Por. VP 53 and Iam. VP 241f, any more dan b 
hc alleged echoes of it in Parmenides and Z 
ee eno (below, ch. III 3). 
l i Seas 2f, 79 (citing Boeckh), Bywater so, Frank 290. No one any longer 
thinks of applying the same procedure in the case of Archytas, where the spuricus material 


amounts to more than 10 times as much i i i i 
as the little bit that is genuine (see above, ch. 
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oversimplification, especially since Boeckh’s conciliatory assumption 
that Philolaus wrote a single work in three books has turned out to be 
based on a misunderstanding. Hermippus speaks of “one book" of 
Philolaus,® and Demetrius of Magnesia gives its title, [epi dvcews, and 
cites the opening line, an established bibliographical custom.!? This 
citation is closely related to the long excerpt in Stobaeus, to which he 
gives the heading Hepi kóopov, but from which Nicomachus gives a 
fragment with the label &:AcAoos . . . ev TÔ mpaitw dvoid. Stobaeus! 
evidence for the title is not important, for his own section, within 
which Philolaus is cited, bears the heading IIepi xöonov. Nicomachus 
in the Theologumena has a further fragment of a Iepi ddcews,” and this 
title is also mentioned by Theo Smyrnaeus.? Proclus and Boethius” 
are both doubtless dependent on Nicomachus. The doxographical 


? Above, ch. III 1. 

1: D.L. 8.85 = DK 44B1: roóróv $qow Anpýrpos ev ‘Opwvipors mp@rov exdodvaı 
r&v Hvbayopırav «BiBMa. ai Emiypdyhaı> Hepi dicews, dv dpy? de. Diels's supplement 
can scarcely be right, and his reference to D.L. 3.9 is certainly a mistake (above, ch. IH 1, 
n. 28). Perhaps there is no lacuna, and the object of éxSodvar is the title (cf. Strabo 1, 
p. I5: ġ mepi rev ayadav éx8oetoc. $m adrod mpayuareia; Plut Rom. 8 [6 Ienrapijfvos 
AiokAfjs] és Boxe? tp&ros éxdodvar ‘Pepys «riow). The indefinite plural dv does not 
necessarily mean that more than onc book is intended. After all, only one “beginning” 
is being quoted.—In a similar way, D.L. cites the incipit of books of Diogenes of Apollonia 
(9.57, 6.81), Pherecydes (1.119), Alcmacon (8.83). At bottom lies the practice of the 
library at Alexandria (U. von Wilamowitz-Moellendorff, Antigonos von Karystos [Berlin, 
1881] 323; Wiersma, Mnemosyne 1942, 23). 

11 Stob. 1.21.7 = DK 44B2, 4-7. There was another excerpt in the lost prologue of 
Stobaeus; the only trace remaining is the marginal note, @idoddov (Stob. I p. 15.4 App.). 
Nicom. Ench. 9, p. 252.13ff (the title cited); pp. 252.17-253.3 — DK I 409.10-410.3. 
Evidently the short, very corrupt citation in the Hagiopolites is from Nicomachus (M. 
A. J. H. Vincent, Notices et extraits des manuscripts XVI 2 [Paris, 1847] 268 = DK 44B6, 
I 409.10f: ó ITvbayopixds BıAöAaos, Ev rıvı movipart abrod, mpös wa yuvalka IIvdayopeiav 
exrıdepevos. See also Tzetzes, cited ch. III ı, n. 28.) Further, Nicom. Ench. 12, p. 264.3 
(= fr. 6, DK 1 410.1f); Ar. 2.18.4 (= B2, DK I 407.2f) (translated by Boethius in Ar. 
2.32, p. 126.7ff); Nicom. Ar. 2.26.2 (— A24). See next note. 

12 Th. ar. 25.17 (— fr. 13); on 74.10 (— A12), see below, nn. 41-44. 

33 106.10 (DK ad fr. 11; below, n. 169). 

14 Procl. In Tim. I 84.4, 1 176.28ff (ex repaıwövrow Kal dreipwv = frr. 1-2; cf. Nicom. 
Ar. 2.18.4), Theol. Pl. 3.7, p. 132 Portus. Probably the expressions óíeots and dzorop7} 
are from Nicomachus (Procl. In Tim. II 168.28f; the source is given as rv mada 
wives); II 190.7ff (cf. A26, B6); perhaps also the report about the gods of various angles 
(A14; cf. below, ch. IV 3); cf. Theol. Pl. 1.4, p. 9 Portus: kai yàp Tovs dpiÜp.oUs 
Gveicay rois Beois xai rà axjnara, kaßdırep Aéyovaw oi Tà ereiva toropeiv a rovÓdLovres.— 
Damascius is probably drawing directly on Proclus at Princ. I 111.12 Ruelle (ex mepaiwóvræv 
kal dzre(pov), cf. I 101.3: év rois mepi ¢vcews. Also, Damascius may have drawn his 
information about the dedication of certain geometric figures to various gods (A14) 
from an account of Proclus which has been lost. 

15 C£. above, n. 11. Boethius surely derived even details of music theory from Nico- 
machus, whose musicological writings are only preserved in fragments (Mus. 3.5 — A26; 
3.8 — n. on B6). lamblichus, too, can have taken his Philolaus citation from Nicomachus 

In Nic. 7.24 — fr. 3; repeated by Syrianus, at Met. 147.17). 
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reports in. Aétius!® cohere closely with these citations, suggesting the 
probability that this book Ilepl dives from which Demet of 
Magnesia (time of Cicero), Nicomachus, and Stobacus quoted wis the 
one that Theophrastus read. 

Se must s the watchword, however. Nicomachus knew of 

more than one book attribute Phi i i 
“first.” Stobacus has a inei peu - es ad a 
l xfjs," and both 
Stobaeus and Proclus mention a title BıAoAdov Baryaı.!® Claudianus 
Mamertus speaks of "many books" that Philolaus wrote, and cites 
a "third book repi pußuav xal uerpwv.”!® And in addition we have a 
long passage given without title by Stobaeus,2° and various isolated 
citations. 

What the tradition offers us, then, under the name of Philolaus, is 
not a unificd picture, but a great variety. The first task that su cis 
itself is to demonstrate its homogeneity, but there seems bad, i 
prospect for success in that, if only because of the open contradiction 
between the “one book” of the older tradition and the plurality of 
books in the later. It is true, though, that from the beginning a certain 
nucleus seems to be discernible: fragments 1, 2, and 4-7, along with thc 


accounts of Aétius and Boethius, dealing with ontology, astronomy 
and music theory. i 


We may take as the starting point for a closer examination of the 
tradition the fact that onc of the longer fragments is certainly spurious 
namely the paragraph on the world soul (21). Since Zeller proncutced 
it spurious, no onc has seriously defended it, and it is unnecessary to 
repeat all the arguments.?! This passage is an example of Hellenistic 


T "PT 
i 15-21. The “indirect” proof of authenticity applies for these accounts (above 
ch. HI 1).—Also from the doxographical tradition are the notes in Cens. 18.8 (A22), 


Macrob. Somn. Sc. 1.14.19 (A23), Sext. Emp. M. 
. 1.14. ! : à th. 7. ; 
17 Stob. 1.20.2 — fr. 21. Mg 


“Err. 17-19; below, nn. 140-148. 
" Er, 22; below, n. 45. 
V Irr, 11-12; below, nn. 169-185. 
x e cee 145ff; Schaarschmidt 24f; Bywater 40ff; Frank 282ff; 
au, Ame 145ff, Thesleff, Texts ısof. A fe i » inning 
with the Aristotelian doctrine of the uns of the world de [n prex ae 
presence of technical terms like évépyeio (DK ] 418.6), 7 yevvijoavri iet pns us à 
(I 418.1 1; cf. Pl. Tim. 370; here even Boeckh is forced to admit the aion of late 
terminology; cf. Frank 290 n. 1), ducer Seanveóuevos (I 417.14) like the Stoic "in 
Serov (for such Stoic coloration in later Pythagorcanism, see Cic. Nat d 1.2 Sext, 
Emp. Math. 9.127). At I 417.14, the meaningless e£ äpyxıdiov of the MS radioni old 
be replaced hy e€apyiScov (as in the inscription cited ad loc. in DK CIG $2 n "Sla 
712.1). It is an adjective, formed after e£ dpyíüs as efaidvidios after PM and is 
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" cosmic piety,” the resultant of the hymn-like eloquence of the Ti- 
maeus and Aristotle’s doctrine of the eternity of the universe. Signifi- 
cantly, the fragment has a good deal of wording like that of Ocellus. 
If Harder is right that it is Ocellus who is derivative,?? then this frag- 
ment must have been composed, at the latest, in the second century B.C., 
and the one certainly spurious fragment would be the earliest attested. 

The decisive question is whether this fragment is closely connected 
with the rest. Frank tried to prove this, but his arguments do not 
suffice. There are points of contact with some elements, contradictions 
of others. In contrast to the hymn-like celebration here of the eternity 
of the world, é£ aidvos xai eis alava, where the “creator,” as in the 
Academic tradition, is to be understood as a didactic concept, not 
a reality, one of the other doxographical notes speaks about the d8opa 
roô xéopov,25 and expressions like áppóxðn, avvéora, pato yiyveodaı, 
and dppovla émeyévero in the word-for-word citations? presuppose an 
origin for the “order” of our world. The contradiction is evident. 

Under the rubric [epi rá£ews Tod kóopov, Stobaeus?” first ascribes 
to Philolaus the cosmic system known from Aristotle: the order is 


eee ee sn 


predicative with dpyáv in line 13. On the question of the doy?) rwýoews see Arist. Cael. 
285b5ff.—Macrobius cites as the doctrine of a secta of Platonici sentences that show exten- 
sive verbal agreement with Philolaus fr. 21 (Somn. Sc. 1.11.5f; noted by Capelle, De 
luna 9).—Frank, in accordance with his general theory, must credit this fragment to 
Speusippus, although this compels him to consider the possibility of “spätere Retuschen” 
(290). Moreau (Ame), attempting to find intermediate steps between Plato and the cos- 
mology of the Stoics, would like to date the fragment in the age of Aristotle (149), 
making it approximately contemporary with the De caelo; but he cannot find convincing 
parallels to doe: Siamvedpevos (pp. 136ff).—Rostagni (Verbo 53) maintains that at least 
in content the fragment preserves genuine material, in spite of its late style; one wonders 
if it is not rather the case that Rostagni’s version of Pythagoreanism shows Platonic 
features. 

22 The parallels are collected by Schaarschmidt (20), Bywater (39f) Harder (95f, 119f), 
and Beutler, RE XVII 2364ff. Harder supported his argument for the priority of 
“Philolaus” with a faulty combination (above, ch. III 1, n. 34), leading Beutler (RE 
XVII 2363) to deny it; but the smooth style and perspicuous organization of the 
“Philolaus” fragment make its priority seem likely. 

22 285ff. Contra, Mondolfo in ZM 376f. It is admitted that there are points of agreement 
with the second part of A16 (cf. below, n. 37), A17 (below, n. 38), and fr. 22. But it is 
wrong to interpret dpya Euvarrdvrwv in fr. 13 as “ world soul”; puya (= “life””) is explicitly 
distinguished from it. The emphasis on the one world (fr. 17; presupposed in frr. 1, 2, 
and 6) does not prove anything; this is an old controversy (At. 2.1.2-3), and Aristotle 
ascribes the doctrine that there is but one world expressly to the Pythagoreans (fr. 201); cf. 
below, n. 26. 

24 Above, ch. I 3, n. 118. 

25 A18; cf. ch. HII 1, n. 82. 

28 Frr, 1, 6, 7, 17; cf. Arist. Met. 1091a13ff, below, ch. I 3, n. 119.—Frank (288f) equates 
the eternity of the world in fr. 21 with the eternity of being in fr. 6; cf. below nn. 86-87. 

2 Stob. 1.22.1d — Aét. 2.7.7 (missing in ps.-Plut) DK 44416. 
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* t p 
OUDOVOS , then the five planets, s 
Pii, " : ipu 
nea EDS | n, moon, earth, counter-earth, and as 
we central fire. But then he goes on: 


TÓ m ody dvwrary pépos Tob me piéyovros, ev à THY €iÀuk, (v«iay 
emai 7 ra: "OÀvumov. kaÀet, ra de Uno ny ToU -ONumov 
papan; ore rods névre mÀdvyras pel’ MAlov Kal oeAnjvns reráxÜai 
anda Tò 8° ind roro ÜroaéAnvóv re Kal mepiyeıov pépos, ev à E 
ms dtAoperaBorov yevécews, oópavóv kal mepi ev rà urn 
Tay TR yiveodaı tiv ovodiav, mepi 86 Ta Me E onda 
draflav ri dperrjv, reÀelav uév Exeivnv, áreAM) de rayrnv 


This passage contradicts what precedes, first of all, in terminolo 
What was oöpavds there, has to be called ”Oàvuros, to make c 
contrast with odpavés. But a textual correction will not solve the 
difficulty.2® First we have the fiery envelope of the world (zepiéyov) 
but then it becomes oroıyeia, in the plural. And if the sublunar ; veil i 
is to be called zepíyewv, the point of view is obviously er 
and the express designation of this area as “imperfect” leaves i 
central fire out of account. Therefore we have here elements of t : 
mutually exclusive systems combined in a single passage. = 

Attempts at compromise will not do;?? onc of the two parts must be 
rejected." The designation of the heaven as ”Oàvuros®! and the separ 
tion of the supralunar and sublunar realms are commonly thou s of 
as genuincly carly Pythagorean,” and for this reason Wiersma ed 


2 Diels, DK I 403.17, rep! i i 
. ic .17, replaces the manuscript reading with [odpavéd à Tiv TÓ 
STA UE adaipav>, referring to Arist. fr. E Alex. "Met. a rai d 
s aa (101) found the contradiction “ unbegreiflich,” but tried to smooth over th 
di n as did Zeller, I 548 n. 1. Immisch (72 n. 1) speculated on a “developme e 
n hi olaus thought. Schaarschmidt (28ff) and Bywater (38f) thought no Mm : 
Now this forger. Frank (279f) ignored the contradiction nd 
0 Or, of course, both. , 
31 "OAupmos čo P i 
xaros, Parmenides fr. 11.2 (also yaA bod Ord, 
l vy : ydÀa oùpáviov); "OAyumıo 3 
x hi E UE T 44 (cf. Soph. OC 1655). These three add 
a certain probability that the expression was Pytha i igi i 
need be assumed as basis than an acu i ned deed. 
3 sma like that about the Isles of th 
Il 4; below, ch. IV 4). It was natu i i qo duri eae as 
B , ch. ; as natural to identify the mythical Ol i 
sk y, and this took place long before P K ee 
i a g before Pythagoras: tl i OA’, i 
is otpaviaves (Pl. Epin. 977b: cf. below a 36) RER 
au STE e : 
Nur as AI (from A12 and fr. 2). Heraclitus spoke of the impurity of the moon's 
i s T 9.10, Aét. 2.28.6, Hippol. Ref. 1.4.3 = Emp. A62). For the moon as péo 
i ld ae harmonic juncture of the regions of the cosmos, see Hebd. 2. This doctrin i 
m ed as a d by Kranz, for example (NGG 1938, 141). But the idea of 
cosmic realms could only have become widely influential aft he scicht 
of Eudoxus; the Pythagorean acusma K ee 
Bude 5 T i sma about the planets as the “hounds of Pe 2 
points in a quite different direction (below, ch. TV i E 
, ch. IV 1). The doctrine of two worlds be 
popular after the work of the Old Academ i i noL 
a y and Aristotle; then it be es i 
the Pythagorean pseudepigraph: “Phi " ; ee 
an ps pigrapha, e.g. “ Philolaus” fr. 21, Ocellus 37, H 
Phot. 439b29f; sec also Epiphanius De fide 9.12 (Dox. $90.11) VETE 
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the sccond part was genuine. But the stronger arguments are on the 
other side. The Pythagorean origin of the ideas of the second part is 
only a conjecture; it is through Platonism that they had their influence. 
On the other hand, the cosmology of the first part is guarantced 
Pythagorcan by the testimony of Aristotle, while later Pythagoreans 
tried to get rid of it.3* The idea that the highest heaven consists of the 
cDukplvew. THY oTorxelwy comes from interpretation of the Timaeus.” 
"he threefold division of the cosmos corresponds to ideas of the 
Platonists,3® and the expression diAoneraßoAos yéveaws shows in both style 
and content a relationship to the fragment on the world soul.3” Thus 
the second part bears the mark of Platonism, while the first corresponds 
to the Pythagorean doctrines attested by Aristotle, so that there is no 
question of the second part being authentic; this question rises only in 
the case of the first. Finally, it is likely a priori that if one part is a 


33 Mnemosyne 1942, 25. The first part is explained as the product of an error by 


Theophrastus, who, he thinks, worked the later system into his interpretation of 
Philolaus. 

34 Above, ch. III 1. 

35 Tim. 32bff, Por. ap. Philop. Aet. mundi 13.15 and Cyril. Adv. Iul. 2.47e, Procl. In 
Tim II 43.20ff: srávreov ai axpörnres make up the substance of the odpavds (Il 49-15; 
eDuxpwés Tip èv ovpave, II 44.1), schol. Pl. Phd. 109b p. 235 Hermann (from Ruhnken; 
missing in Greene’s ed.): dyer ev TH Tipai röv obpavév rv resodpwv elvai groıxeiwv, 
ab’ Eerdorov ToO kadapwrarov .. - 

3 The Timaeus separates terrestrial yeveoıs from the regularity of the world of the 
stars just as it does the moikıAla of the planets from the raßrod dopa of the fixed stars. 
The resulting tripartition was emphasized by the ancient commentators (Adrastus ap. 
Theo Sm. 148.13ff; Anon. Phot. 439b17ff also gives a special status to the dmAavés 
superior to the planets; cf. Immisch 72ff). Xenocrates, somewhat differently, brought the 
threefold division of the world (sublunary region, region of stars, or heaven, and highest 
heaven, or what is beyond the heaven) into connection with divine powers and psychic 
functions (frr. 5, 15, 18 H., and “what the Delphians say," Plut. Quaest. conv. 7452; 
cf. Heinze 75ff). Heraclides (fr. 95) divides the cosmos into the realm of Zeus, that of 
Poseidon (the spheres of the planets down to the sun), and that of Hades (from the moon 
on down). Arcesilaus distinguishes three classes of gods, “ Olympios, Astra, Titanios,” 
which last group probably corresponds to the Sroaékyvor Saipoves in Xenocrates fr. 15 
(Tert. Ad nat. 2.2; Varro, following Antiochus, ap. Aug. De civ. D. 7.6). Pl. Epin. 977b 
clearly uses kóopos, "OXupros, and odpavds as synonymous. At 986c the word xóapos 
connected in an emphatic way with the paths of the stars (cf. Arist. Met. 1063a1 5), and 
at 987b the heaven of the fixed stars is said to be xéapos in the truest sense (cf. Ach. Is. 
p. 36.5, where the Timaeus is referred to). At 976d the odpavds is celebrated as the provider 
of time and therefore of true émorijum; it is contrasted with imperfect dpery, which is 
possible even without Aóyos (977 c-d). Here are the elements for the theory attributed to 
Philolaus; it was natural to combine these points with the threefold division of the world 
and the trinity of its appellations.—One also could read into a verse of Homer the idea 
that "OÀvupros was above the odpaves (Il. 1.497; cf. Stob. 1.22.2, ps.-Plut. V. Hom. 95, 
Delatte, Litt. 126). 

37 On this point even Boeckh admits post-Platonic. terminology (100). Cf. fr. 21 (I 
418.3), where the words yevéotos Kai neraßoAäs are used to characterize the sublunary 


sphere. 
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later addition, corresponding to later cosmological views, it should 
follow the other.®® 


Thus there are, in the Philolaus fragments, at least two different 
strata, onc that has its origin in the Hellenistic apocrypha and another, 
sometimes contradictory, which agrees with the reports of Aristotle. 
Whether and to what extent these fragments contain original material 
from the fifth century B.C. is a problem we can only approach by 
careful study of the directly quoted fragments. But, as a preliminary, 
let us eliminate whatever has nothing to do with this central question. 

Speusippus’ book IIepi ITudayopırav ápiüiv contained thoughts of 
Speusippus which, according to the testimony of Aristotle, are not 
Pythagorean.? The quotation from the book is introduced by a 
detailed account of his sources: Smevourmos...é« TÜV èfapérws 
omovBacÜewdv det IIvdayopırav dxpodceav, uáMora 86 rôv DirodAdov 
ovyypaunarav, BıßAidıdv Te ovvrá£as yAadupov. . .. It is unlikely, con- 
sidering the way it is phrased, that this reference to Philolaus comes 
from Speusippus himself.*° A reference of this type would be almost 
unique in ancient literature. 


38 The citation of Ocellus at Aét. 2.25.13 is probably an addition of Stobaeus. Cf. 
Diels, Dox. 100.1, Harder 39. Also in A16 = Aét. 2.7.7, Stobaeus may have made 
additions on his own. (The parallel citation of the ps.-Plutarch is missing here.)—The 
second part of A16 was rejected by Heinze (74 n.1) and Döring (AGP 1892, 517£).—A17 
(A&t 2.4.15) presents problems similar to those brought by Ar6. In the sentence rö 8€ 
dyepovwóv ev TQ peoararw mupi, Step rpömews Sixny mpolmeBáAero Tihs Tod mavrós 
adaipas ó Önpuovpyös Beds,the word Hyepovixdv may have been inserted by a doxographer 
to correspond to the rubric mod &xeı rò Yyenovırdv (ó kóopos) ; But Önpuovpyös too, 
used in this sense, is impossible before Plato (C. M. A. van den Oudenrijn, Demiourgos, 
Diss. Utrecht, 1951; C. J. Classen, C&M 23 [1962] 1-22). Is this another case of a later 
term crecping in (Boeckh 96f, Wilamowitz, Platon II 89)? Or has there been a reinter- 
pretation to introduce conformity with the predilections of the “more genuine" Pythag- 
oreans (above, ch. III 1, n. 72)? The sentence follows A18 in Stobaeus. On the simile of 
the laying of a keel, cf. Pl. Leg. 803a-b. 

39 Speusippus fr. 4 = Th. ar. 82.10ff = DK 44A13; above, ch. I 3. It is hard to decide 
whether Jamblichus had the Speusippus passage from Nicomachus (cf. above, ch. H 1, 
n. 4), or whether he actually had Speusippus’ book. He used Speusippus in writing Comm. 
math. sc. (Merlan, PINeopl 96-128). 

40 Frank (140f, 310, 332) and Cherniss (Pres. 390) take it as self-evident that Speusippus 
referred to Philolaus; this is denied by Wilamowitz (Platon II 88) and Theiler (Gnomon 7 
[1931] 351£). On ancient ways of citing sources, see E. Stemplinger, Das Plagiat in der 
griechischen Literatur (Leipzig 1912) 177ff. For example, Apollonius of Perga, in Conica 
books 1 and 4, mentions his predecessors in a prefatory letter, but this is hardly likely to 
have been the case with Speusippus. On the form of expression, cf. Nicomachus (Por. 
VP 20 = lam. VP 30) on the d«pdacıs of Pythagoras, and damovôdoĝn used of the number 
theory by Moderatus (Por. VP 48). '"E£aipéros is only attested late (Plutarch, Arrian). 
Thco Smyrnacus says (106. tof) that Philolaus had a good deal to say about the number 
10 dv v mepi díaews, and this could have led to the source attribution. 
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Further, Nicomachust! ascribes to Philolaus a number system which 
represents a development of being in numerical stages: 1, point; 2, 
line; 3, plane surface; 4, solid; 5, mourns «at xpàmsi 6, animation; 
7, vois koi byle kai 16 Im abrod Aeyópevov Pas; 8, épws, prdia, wires, 
enivoua, This scheme contradicts the report of Aristotle, according to 
which the Pythagoreans called the plane surface xpord,, that is, they 
were not able to distinguish, even in terminology, between surface 
and “color.” In general, this gradation of being, and in particular 
the order of geometrical forms, is Platonic and not Pythagorean. 
In fact, Plutarch cites the very system here attributed to Philolaus, as 
Platonic. Nicomachus and Proclus made abundant use of this 
" Pythagorean” scheme, which may also have been included in a tepos 


Myos attributed to Pythagoras. l of 
Claudianus Mamertus' report of a doctrine on the immateriality o 


the soul comes from a neo-Pythagorean source, where it was right next 
to a spurious Archytas fragment ;*? the contradiction of Philo ats 
fragment 14 (in one cdpa-oFp0, in the other love of the soul for 
the body) proves that they cannot both be genuine. 


at Th. ar. 74.10 = DK -——- ; 

a2 . a30; cf. above, ch. I 3, n. 96. , . , 

43 Quacst. Plat. 3.1.1002a: from povás and &meipos 8vás come, in order, MA 
ypappai, emupdverat, Bát Koi odpara, Operas, Ihe nS spot 

ù yà 2 novàs Gprdudv, àv p) THs Aeipov Svados APNTat, M 
Gbove, ch. L3, n. 60. Somewhat different is the account in De E (390 M where 5 " 
equated with animation. Philo must have known a similar system, since he eq $ 

i to80: u. in Exod. 2.97). l 
wih giotar (e Th. ar. 44.1ff, 52.5ff (ch. II 3, n. 110). At 63.25ff, 5 = modes “ 
xpord kai Pais (so that this idea is differently placed here) pera ra vn ney i iM P xn 
Sıaordvra, 6 = iióxcxis, &ıs Lorucj, 7= TeÄeiwais, Siavdqars. Procl. in , 
270.5ff: ITvdayopelav Adyos, dvà Adyov Tarrövrum annes pv Pup year 
82 Sudda, TH Sè emmédw rpıdda, TO 86 odpare rerpaba, 7 be Temp vr w m M 
ri de ejvxcopéve riv Edda, 7G SÈ voep@ mv Emrada. This is repeated at ula m 
At Il 271.18, 7 is 76 Kara vóov pas (a trace of Doric dialect). ‘I his ' M M mo if MM 
interpreted in the context of Neoplatonism (contra Mondolfo in ZN 3 M m ign to 
find pre-Socratic parallels). Delatte (Litt. 201) attributes the Proclus pawages & MP 
"Iepös Adyos of "Pythagoras." Doubts are expressed by Thesleff, Iris 166 n, " rk 
(314ff) justly emphasized the Platonic character of this sytem, thou 1 many ot is inet 
pretations are arbitrary. This comes out even more clearly in his ana ogon rece s uction 
of Speusippus’ system (239ff; criticized by Mondolfo in ZM arot ve PM M 
important point, relating to the treatment of the soul, by Merlan, Nor Dt > cr 

46 Philolaus fr. 22, ps.-Archytas p. 47.9 Thesleff, ap. Claud. Mam. ! c wa u ‘ ma cr 
E, Bómer, Der lateinische Neuplatonismus und Neupythagoreismus und C a ianns ne 
in Sprache und Philosophie (Leipzig, 1936) 143 ff. H. Gomperz accepted i ae dome 
Hermes 1932, 156; but the emphasis on dávaros rai dokaa NSC. ere is , 

| obiections of Plato to the soul-harmony doctrine E . 

Teese tradition is stressed by Mondolfo in ZM 377. Of course both fragments 


could be spurious. 
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Individual apophthegms, in the tradition, are always problematical. 
The sentence cited by Clement about the punishment and burial of 
the soul in the body is based on maAuoi ÜcoAóyo Te Kal uavreıs, but this, 
and the close correspondence with Aristotle’s Protrepticus, are in 
themselves cause for suspicion.* It was only by a misunderstanding 
that Bocckh thought this saying of Philolaus was cited in Plato's 
Gorgias. *5 It seemed so natural to reconstruct Philolaus’ doctrine from 
the passage in the Phaedo that names him, that nothing more than this 
seems to lie behind the explicit statement of Athenagoras about the 
dpoupd.*® The saying of "Philolaus" in praise of number (fr. 23) is 


47 The word 8eoAoyía is first attested at Pl. Rep. 3792; #eoAdyos is common in Aristotle. 
Cf. Jaeger, Theol. 4; Vlastos, PhilosQ 1952, 102 n. 22. The latter points out that parallel 
formations like uerecpoAóyos, dvaroAöyos, uuÜoAóyos are common, and that dui 0eàv 
Adyos occurs in Emp. fr. 131. V. Goldschmidt, "Theologia," REG 63 (1950) 20-42, 
ignores the Philolaus fragment. With fr. 14, paprupeovras 8é por of maAaroi QeoAóyot 
T€ Kai pavries, compare Philo Op. 100: uaprupei de pov rà Adyw Didddaos, and esp. Arist. 
fr. 60: kaßdırep daciv of ras reÀerás Aéyovres . . . roro yap Heiws of dpyaiórepot Aéyovat 
(lam. Protr. 47.23), or in Latin, “ut interdum veteres illi sive vates sive in sacris initiisque 
tradendis divinae mentis interpretes . . . aliquid vidisse videantur" (Cic. Hortensius fr. 95 
Mueller = Aug. C. Iul. 4.15.78). Likewise, with fr. 14: œs did Tewas Tıuwpias, Arist.: 
“ob aliqua scelera" (Cic.) or &ióóva rhv puxiy Tıuwpiar Kai Uv huâs éri koÀáoe: ueyáAaw 
Twa dpaprquárov (Iam. Protr. 47.25f); fr. 14: d duxa rà cowpat auveleurraı; Arist.: 
ý ovlevéis ... mpós TO oôpa TAs puyijs (Iam. Protr. 48.2f). By “ priests of the mysteries” 
Aristotle clearly means the Orphics. But at Pl. Crat. 400c the expression o@pa-ojjpe is 
distinguished from their view (Wilamowitz, GIdH II 199; Thomas 51; Dodds, Irr. 
169 n. 87); and we may suppose that, if it is not Orphic, it is likely to be Pythagorean. 
The ostensible Philolaus, however, contaminates the two and leaves us to guess whether 
he regards Pythagoras as an “ancient seer.” The s@pa-ofa idea was familiar in later 
times (Cic. Rep. 6.14, Macrob. Somn. Sc. 1.10.9f, Serv. Aen. 6.127, 439).— Clearchus, 
fr. 38, quotes a similar expression from the Pythagorean Euxitheus; but we do not know 
whether this was a historical character (Wellmann, RE VI 1539; Wehrli 59). 

48 At Pl. Gorg. 493a-b, Socrates-Plato cites a codds (= ó mpós pè àéywv, 493b), who 
teaches that life is death and the body a grave, and bases this doctrine on allegorical 
interpretation of what a uuBoAoyav kojubós avijp, taws Lixedds is Ñ IraAuxós had said. 
The “mythologer” and the exegete must be distinguished from each other, though this 
is often forgotten. (The wrong interpretation is in Boeckh 183ff, Bywater 47ff, Schaar- 
schmidt 6f, Carcopino, Bas. 285ff, Thomas s2f, Long 74f. Even Wilamowitz, Platon 
II 89, does not draw the line sharply enough between the “ mythologer” and the inter- 
pretation. For the correct solution, Frank 298ff, Wuilleumier 571, Linforth, UCPCP 
1944, Dodds, Irr. 225 n. $, Gorg. 296ff.) The “‘mythologer” spoke of Hades and the 
punishment of the uninitiated, of carrying water in a sieve—a teaching of the mysteries 
widely known in the sth century (Polygnotus’ painting in the lesche of the Cnidians at 
Delphi: Paus. 10.31.9, 11; south Italian vases, Méautis 78f; A. Rumpf, Misc. Ac. Ber. 
II 2 [1950] 41f; cf. Wuilleumier 298f, 552; an allusion at Pl. Rep. 363c). The myth may 
have formed part of an Orphic katabasis; that the author was "perhaps a Sicilian or 
Italiote” is phrased like a conjecture, but alludes to the Pythagoreans (cf. above, ch. II 3; 
ZueAós xopiies dvip is an allusion to Timocrcon fr. 4 D [Wilamowitz, Platon II 89]). 
That the one who offered the interpretation was himself a Sicilian or Italiote (as Frank 
seeks to show, 90, 299, n. 219) does not follow; so that it is hard to support the conjecture 
that Philolaus is intended. Carcopino, Bas. 287f, finds the same "tics d'expression" here 
as in fr. 17 and Ara Th. ar. 81.15; but the basis for such an assertion is too small. 
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as spurious as its neighbor attributed to Hippasus.?? Through a mis- 
understanding of Philo, Philolaus is credited with a scemingly mono- 
theistic saying which Lydus ascribes to Onetor.9? Philolaus equated 
the number 7 with Athena, the “ motherless," and this agrees with 
Aristotle.3? The thought that the number 2 is “the consort of Cronus” 
(Rhea) may belong to the same tradition. There is no reason to 
suspect the authenticity of the apophthegm passed along by Plutarch, 
according to which geometry is the dpxù Kal pytpdmohis TÀv any 
naßmudrwv, or the thought that the kpirýpiov is the Adyos amo rÓv 
naßnndrwv mepıyıwöuevos, though the terminology is influenced by the 
more abstract thought of later times, reflected in the doxographers.® 
There is no occasion to attribute to Philolaus the definition of dppovia as 


987 / H 56 
sroÀvpuyécov evwaots Kat dixa. dpoveovTwy cupppovnats . 


a ——————————————— 


We cannot regard the word coóós (cf. above, ch. I 3, n. 157) or the use of allegorical 
interpretation as a sure indication of Pythagoreanism. There are, however, some indica- 
tions of Pythagorean influence: “Hades” is located in man's lifetime, as in Empedocles 
(cf. ch. II 3, n. 80; IV 4); on and rioris are thought to hold together the forces of the 
dvi (cf. ch. II 4). The background to be assumed is a writing similar to the one intro- 
duced to us by the papyrus from Derveni. 

4 Fr, 15 = Athenag. 6; Pl. Phd. 61d ff; cf. above, ch. HI 1, n. 55; Frank 295ff. 

50 Fr. 23, and Hippasus DK 18.11; the two citations are neighbors at Iam. In Nic. 
10.20ff, and, later, Syrian. Met. 123.6ff, 142.21ff. There was no writing of Hippasus 
(D.L. 8.84). The style is imitative of the Timaeus. ] 

51 Fr, 20 = Philo Op. 100, Lydus Mens. 2.12. P. Boyance has shown that Lydus is not 
dependent on Philo (REG 76 [1963] 91). The form of the name Onetor is suggested by 
the MS reading 6 výrwp recorded by Thesleff, Texts 140.21 n., though he himself prefers 
i Ovijras. . ` , Eus A 

52 Alex. Met. 39.3ff = Arist. fr. 203, with the same rationale: ovre yevva Twa Tov ev TH 
derddı appar 6 émrà ovre yervarar iad Twos adtav... dpnjreop ue . rapÜévos. R 

53 Fr. 202. Xenocrates, too (fr. 15 = Aét. 1.7.30) associates Avas and iO beð. 
Doubtless Rhea is here associated with few, and this is how she comes to provide a name 
for the dévaos čÀy (Xenocrates fr. 28), which becomes dépteros Suds. But Rhea also meets 

i ta (above, ch. II 4, n. 32). — 
ES plut Pul conv. on where the MSS have pidaov. It is significant 
that, correctly in consideration of the history of mathematics, geometry is placed first; 
in the Platonic hierarchy arithmetic stands first (cf. above, ch. i I, n. 14). 

55 The passage printed in DK 44A29 is misleading. Posidonius (ap. Sext. Emp. ad 
7.92/f) is discussing opinions on the «pırnpiov. Anaxagoras named D PE 5 e 
Pythagoreans, more explicitly, the Aéyos that comes from paßnuara “as Philolaus 2 
said." The thought is added (connective re) that the Pythagoreans spoke of a relations ip 
of this Adyos with the entirety of nature; and in the next sections (92-109, not in s 
this idea is developed at length. But the reference for this second idea is ee (fr. 
109), not Philolaus; so that only the first part, about learning through pafjpara, belongs 
to him. The basis is A7a and fr. 4. 

99 Fr, 10, in Nicom. Ar. 2.19, Theo Sm. 12.10. As with number, there must have been 
pithy sayings of the Pythagoreans current about harmony; cf. “Panaces” ap. CM 
Quint. 1 p. 3 M. and above, n. so." Evwots sounds post-Platonic (cf. the definition of pikes 
in Arist. Gen. corr. 328b22.) Boeckh (61) first attributed the fragment to Philolaus. 
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The decisive group of fragments, in which Philolaus speaks about 
being which is "limiting" and "unlimited," as well as about number 
and harmony, has received very little attention; and, in particular 
the opponents of their authenticity have not attempted any thorou h 
analysis." Yet only such an analysis can determine whether what 
have is a post-Aristotelian “forgery” or a pre-Socratic composition 
In the former case, it should be relatively easy to explain it in the 
categories of Platonic, Aristotelian, and post-Aristotelian thought; in 
the latter, we should expect that the familiar concepts and formulae of 
later times would prove inadequate, and that an approach would be 


possible only through the special characteristics of other pre-Socratic 
thinkers. 


‘A 2 3 5 ~ , 
vais Ò év T 58 dpuó QE drei 
A ? 9 év rà Koon dpyox0n EE dme(pww re kai mepawóvrow, 
M ~ 
Kai GAos <6> kóopos kai Tà ev ari mávra (B 1) 
4 , So 2? l i 
vayk t Ívra 7) i 
A yea Tà éóvro elpev mavra Ù wepaivovra 7) ámetpa. 7) mepaivovrá Te 
KaL . A + ^ LH 
dmeipa' dmeıpa Sé póvov <Ñ mepaivovra pdvov?> od Ka ei. émei 
roivvv daiverat ovr’ € $ í 26 » 
i k Tmepawovrwv mávraw éóvra oír é£ Ameipwv 
T ^ > L4 , , 
dvran, Shov rdpa Ore èk sepouvóvrwv TE kai dmeipwv 6 TE kóopos 
> > ^ 
Kal rà Ev 5 
ak y abr guvapuóxn ... (B 2). Hepi è ots kai dppovias 
woe x ^ , 
exer . á pev éorà TÜV mpayudrwv dldıos éooa kai aùrà pev å 
ú 60 M + 5 + 
dicis Üclav re? kai odk avbpwnrivyv Evöcxera yvðow mij? ya 1) 


L4 > , 3 
ô > M ~ »7 
Tv. oby olóv 7’ fjv ovdevt Tüv éóvrow Kal yıyvwaronevav bp’ ápàv 


5? The most extensive is that of Rothenbücher (66ff); but his conclusion, that the whol 
complex is “absurd and not Pythagorean," reveals his failure to understand it.—B ter 
only cires some verbal reminiscences of pseudo-Pythagorica. Frank (302ff) araphrases. 
coo ) 
MA 3rPh 133ff) treats the matter more fully; see also A. Burns, C&M 25 (1964) 

oa Heidel’s conjecture d dais 86 TÔ kóopw (AJP 1907, 79) is mistaken; cf. Anaxago 
fr. B: Ta év rH éi xdouw; Diogenes of Apollonia fr. 2: ra ev 78e 7$ "m rra 

(similarly Hippoc. Nat. hom. 7, VI so L.); Hebd. 1: “ mundi forma sic omnis otnata erat 

corumque quae insunt singulorum" (rod kóopov ý iðéņ óÀov Kai rÓv ev abrà j ow 

dxdoruy, Pfeiffer, Sterngl. 31.2); å ois TÔ kóopw would in itself be sus icious (th > other 
way around in Eur. fr. 910: dÜavárov ġúoews kóopov...); cf. also "Kahn sate On 
dias. see D. Holwerda, Commentatio de vocis quae est dors vi atque usu im in 

MAU Aristotele anteriore (Diss. Groningen, 1955). The use of vois to mean the totality 

of éévra is common in the time of Phi ipides i : i 

kn ter: e rota gap nora nadran dppaodiera and the Derveni 

MA jyaaw ápuooÜévra, and the Derveni 
W " Hippoc. MA inte epi ris Ipfs vovaov koÀeopévgs ad" exer. 

P h IN : Md "n M eta evri Badham, Wachsmuth. For re... kai o? in antitheses cf. 
M Mes ^ "f HO 5, J D. Denniston, the Greek Particles (Oxford, 1954?) $13. 
"MSS m dov, retained by Diels and Scoon (354), with the thought that it modifies 

yeaa (no more... than"); but one would expect émi aAdov or mÀéova. The conjec re 

ol Badham, followed by Wachsmuth and Rostagni (Verbo son. 2), is su por hy the 

fact that mje 7j is à common combination (c.g. dt. 2.111, Ar. Nub 01) HAN 
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yeyernada? pi) Umapxovoas Tas doroüs TÓwv mpaypdrow, éÉ ov 
avvéara93 ó kóopos, kai TOY mepauvóvrov Kai TOV ámeípav. emel de Tai 
dpyai jmüpyov oUX dpoiar où’ ópógvàor Eooaı, jön dB vorov Is Ka 
adrais kocpmÜiva, ei py) Gppovia émeyévero, «rund ade Tporw 
éyévero. rà ev Opota xai duddvra dppovias obdev émeBéovro, rà. 8€ 
dvópou pnde ópóbvÀa unde isoray# 94 dvdyka ra Towra dppovia 
ouyrerdeiodat, 185 eAdovri Ev KOOHW karexeodar . . « ( B6). 

The do: in the cosmos has been put together harmoniously from 
unlimited and limiting (constituents), both the whole cosmos and 
all the things in it (fr. 1). 

Existing things must be, all of them, either limiting, or unlimited, 
or both limiting and unlimited; but they would not be unlimited 
only «or limiting only(?) >. Since, however, they are clearly neither 
made of limiting (constituents) only nor of unlimited only, it is 
therefore obvious that from both limiting and unlimited (constitu- 
ents) the cosmos and the things in it were harmoniously put to- 
gether . . . (fr. 2). This is the situation about duoıs and harmony: the 
being (der) of things, which is eternal, and $vo«s itself admit of 


82 F, the only authoritative codex, has yeyveodar. Mullach altered od@evi to oöder, 
Usener and Diels to od8ev cv eovrwv kal yuyvcigkópevov . . . yo yeveadaı. The objection 
to this is that the passive is never expressed elsewhere, I believe, by yiyveodaı and the 
present passive participle. (NT Rev. 16.10 has a comparable construction, though with 
the perfect ppl.: éyévero - - - éoxorwpévy. Elsewhere yiyveodaı is used with the active 
ppl; cf. Blass-Debrunner-Funk, A Greek Grammar of the New Testament... [Chicago, 
1961] 8 359.) Therefore the MS reading is to be retained (with Rostagni, Verbo son. 2, and 
Scoon, GrPh 354ff). Being (doré) is a condition not ofknowledge, but ofthe origin of this 
world of ours. On the conjecture yeyevjodau, cf. the perf. pass. inf. a little further on, 
and Antiphon fr. 58, 76 yeyevjodas, for an unalterable situation; aside from that, it avoids 
the undesirable ye. One might also think of a Doric yevéoOnv. On the yryvwoxdpeve. cf. 
Hippoc. Vet. med. 15: Tà yıyvwaköpeva are equivalent to the known facts of the world of 
experience; Democritus fr. 165: dyÜpcmós éarw 6 mávres löpen. . . - 

83 On ovveory cf. Eur. fr. 910, Diogenes of Apollonia fr. 2, the Derveni papyrus col. 
17.3, Arist. Met. 990226, bnápxew and ópóģvàa Hippoc. Nat. hom. 3, VI 38 L.; cf. Demo- 
critus A135, DK N 115.2. 

#4 The MS reading could be understood by comparison with Leucippus (cf. below, 
n. 101), but all the editors emend. Heidel (AJP 1907, 78) proposed ioorayf), which was 
accepted by DK, but this word is late attested elsewhere. From actual pre-Socratic 
vocabulary a possibility is loomaAf (Meineke). Cf. below, n. 74. 

$5 The MS reading is ra rotaüTa appoviass avykexAetalas, 1] el. - The usual reading is 
TG roavra dpnovig, and Meineke further altered 7j ei to al and Diels changed it to otg; 
but ei peAdcı is so common a combination that it ought not to be altered (cf. Democr. 
fr. 264, Pl. Rep. 376b, 416d, and passim; similarly Eur. Or. 292, fr. 924). On the other 
hand rà rowavra . . . otg is an unusual and harsh locution; ó roroôĝros refers to a charac- 
terization previously mentioned or known (see Kühner-Gerth II 1. 630f), rather than to a 
following ofos. Anyway, “such a harmony" would be an odd phrase; the author is not 
talking about any particular organization. Thus it seems best to keep ra rouxüra, which 
can refer to dvópota ctc., and to punctuate before dváyxx, even though this creates an 
asyndeton. (A sentence is frequently introduced by dvayın, as Democr. fr. 253, 2775 
Antiphon fr. 44 [DK 11 354, col. I line 15], Zeno fr. 1, Melissus fr. 7, Philolaus fr. 2.)— 
For ouyrerdeiodaı sce Emp. fr. 27: dppovins moii kpipw éorípikra. 


IH. PHILOLAUS 


fon amy of not of human knowledge, except that it was impossible 
of the things that exist and are recognized b 
be if there were not th i Pe thines of which che 
e being (&orw) of the things of which 
cosmos was composed, both tbe limitin: E limited, i 
mp > g and the unlimited. And 
since n beginnings (exe! were not alike or of the same kind, it 
ave been impossible for them to be t h ni 
ously if harmony had not su Pei aine iacit came 
| pervened—however it was that it 
‘0 be. It is not things that are alike and of the same kind that need 
armony, but things unlike and different and of unequal speed; 


such things must be bonded togeth i 
held together in a cosmos... (a o. py harmony, if they are to be 


mA 5 siking here is the really heavy-handed insistence with 
. . «eol. 

wich d T udin MM limiting and unlimited,” "cosmos," 
N i p ut far from giving cause for suspicion,®® 
this cautious procedure makes the impression of a genuine effort f 
thought, anxious to keep hold of the important points, and not k 
ing to make a display with carefully learned or borrowed fusti This 
is the typical style of the pre-Socratics; “the amount of tedious n à 
rion, even in Anaxagoras, is incredible.”®? The very opposite of duds 

he igh-flown style, derived from the Timaeus, of a piece of writin 
»" e on the world soul (Aan) Here one notices similarities of 
MN goras, Euripides, Empedocles, Diogenes of Apollonia, 
| pocratic writings. Then there is the surprising de in the sen- 

tence that is quoted by Demetrius of Magnesia as the first in the book 
^ dein the Bt sentence, connecting it with the title, is found in several 
prose d s of he fih century; and this feature also guarantees the 
Vilamowitz said of the style of the fragments, "Ihre 

Sprache ist entschieden altertümlich, macht den besten Eindruck 69 


66 Frank 305: “This steril iti 
: rile repetition of the same ideas, while 
; t ; the a 
progress at all, this continual manipulation of the same phrases, is i retable p s 
progress at al, oe ‚is intolerable; it betrays 
87 Diels, SBBIn 18 
, 91, $80 n. 2, on Anaxagoras fr. 6; i 
: ; . 6; cf. Diels, P 1 
Iteration (referring to Parm. fr. 8.33f); also Melissus fr. 2, Di Av ne FM 
& ror . 2, Diog. Apol. frr. 2, 5, Democr. 
ey, 
septim à p "i pa Xen. Ath. Pol. 1, Hippoc. Mul. 1, Nat. mul. 1, Foet. exsect. 1 
on PM A : en. P. t, Ore, LI, Critias fr. 46. First came the author and title 
SCAM p Tondras mepi dvavos (Be Adyev). In a continuous text ade can b 
owed Wh c MM by 8é as Hippoc. Aer. 13. Cf. K. Gelzer, Die Schrift a 
5 ^ de jener (Berlin, 1937) roof. Boeckh mis i oncluded from the é that 
S , 193 t. stakenly concluded fr d i 
fr. 1 could not be the beginning of the book (45f). - This usage, it is true M ion 
s s usage, it is e, was often 


imitated in later times, c ! i 
i s, cg. by Pollux (E. Bethe, Hermes 
"" Wilamowitz, Platon IE go. ( ethe, Hermes 7a |1937} 240), 


2. Spurious and Genuine in the Philolaus Fragments 


The author’s basic idea is the division of éóvra or mpdypara™ into 
dareipa. and repaivovra; the breach which this opens up in the cosmos is 
healed by a dppovia. There are obvious similarities with what Aristotle 
reports, but also characteristic differences. In the first place we have 
mepatvovra. (“limiting [things], or “that which limits") instead of 
mepas (“the limit") or 76 qreTrepacpevov (“the limited”). Though it has 
4 model in the not infrequent expression mepaivew mpés 7 (“border on 
something "), still this absolute use is notable. But it is comprehensible, 
or even necessary; a "limited" presupposes something else which is 
"limiting" or “Jimit-setting.” The necessary complement to what is 
unlimited is the existence of “things” that * make limits," which bear 
the principle of limitation as an active power." Now in one of Aris- 
totle's dialogues, in a clearly “Pythagorizing”” passage dealing with the 
perfection of musical harmony, he uses the phrase 7j repaivovoa dois 
for the nature of an odd number.”? Hesychius s.v. mepaıvov (i.e. mepatvov) 
says ot ITvdayopıroi TOUS arepurroUs dpi os, and formulations like this 
are found in Nicomachus.” The subject of this passage of Philolaus is 
not primarily numbers, but "things," and the antithesis wepaivovra Kai 
ámeipa, is used in a broader and more nearly original sense than in the 
definition given by Hesychius. 

Significantly, the “ principles,” in spite of the occurrence of the 
suspicious word dépyat,” are never designated by an abstract expression 
like 76 7épas, TÒ menepaopevov, TÒ daretpov, or, as in the formulation of 
Aristotle cited above, N mepaivovea dicus —OT, as in the Philebus,"* 


70 qp&ypa in the general sense is equivalent to év elsewhere: Democr. fr. 164 (cf. Hdt: 
2.52), Gorg. Hel. 17, 18, Pal. 24, Epicharm. fr. 3, Euenus fr. 8 Diehl (cf. Theog. 472) 
Obviously xpfjpa is the older expression, and is always used by Anaxagoras and Melissu? 
(Aét. 1.3.5 gives the gloss Anaxagoras fr. 1, xpýpaTa Adyav rà mpdypata); cf. Diels, 
SBBin 1884, 350 n. 1. 

71 This is emphasized by Reinhardt, Parm. 65 n. 1, and Scoon, GrPh 140ff; Melissus 
fr. 5: mepalvew mpós Tts Hippoc. Vict. 1.10, Pl. Meno 76a: oxfjpa eis. - 8 rà arepeóv 
mepaiver.—Aristotle deals, in his own system, with črepov and nenepaopévov (Phys. 
202b30ff), as had Zeno, fr. 3. 

72 Fr, 47; cf. above, ch. I 3, n. 161. The conjecture mepioans, still printed by Ross, 
is to be rejected because of the Hesychius passage. 

23 Odd numbers are mepawovons ovelas, Th. ar. 62.15; square numbers made with 
odd yvdpoves (above, ch. 1 2, n. 27) are dipuapévot TE «ai mepalvovres, Nicom. Ar. 2.18.3 
(where the citation of Philolaus fr. 2 follows in the next section). 

74 A similar plural Hippoc. Morb. VIL 542, $82, $90 L. (Keus 12ff); cf. also Pi. Nem. 
1.8. It is significant that in Philolaus a past tense is used (differently from ps.-Archytas 
19.5 Thesleff; avayra Sua dpxyd« elpev rv dvro). It would be convenient to emend 
enei Bé re (sic F) dpxàv únâpxov obx ópota 008 dpdguda edvra, Non dB varor TIN ka adrois 
(sic P) roapndnvar . . - (on dpxáv sec Anaxagoras frr, 6, 12). But édvra could not. be 
changed to écca: by an ordinary slip. 

76 PL. Phib. age, cf. 182. For ancient connection of Philolaus and the Philebus, see above, 


ch. 14, n. 14. 
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III. PHILOLAUS 


% ToU ameipov $/ow, though this is the regular practice in the later 
tradition.”® “Limit” and " unlimitedness" are not isolated as entities in 
themselves, congealed into an abstract substantive or hypostasized as 
intangible substance, but they are thought of as scattered or deployed, 
so to speak, in individual things, zepaivovra or repa. This is a basic 
difference between the thought of the pre-Socratics and that of the 
Platonic and Aristotelian schools, a difference brought out especially 
by Cherniss.”” By a word like 8epuóv or Yuxpov, for example, a pre- 
Socratic thinker does not mean an abstract quality, or an oveía, but 
quite concretely the sum of particular things characterized by the word. 
Only in Plato’s dialectic was the foundation laid for separating 
qualities and quantities from objects and regarding them aùrà kaf 
abrá. For later ages these distinctions came to seem self-evident. By 
saying not dváyka úo dpyds elev rÕv éóvrow, Tó Te mepas Kal To 
drepov,” but dvayra ra éóvra eluev mávro ù mepaivovra Ñ dmewa À 
mepaivovrá Te kai dea, Philolaus shows his affinity, in expression 
and thought, with the pre-Socratics and his difference from all that 
is Platonic and post-Platonic. From this point of view a forgery is 
unlikely, since what is involved is not the kind of technical terms or 
verbal flourishes that are easy to imitate, but the way in which the 
mind goes about trying to understand reality. 

The division of "things" into "limiting" and "unlimited" is of 
course more abstract than an analysis in terms like “ warm,” "cold," 
“dry,” and “moist,” where reference is made to areas of immediate 
sense perception. There is no indication what kind of specific experience 
is implied in the idea of "limit" and "unlimited." The author does 
give what looks like a hint, in the continuation of fragment 2: dndot 
8é kai Ta Ev rois épyow. Ta pev yap adrav ÈK srepauvóvrow srepatvovri, rà 
8 Er TepaLvdvTwv TE Kai dmeipov qrepatvovrt T€ Kal ov mepaivovrı, Ta 9 
eÉ dmeipwv dmewa, daveovraı. But this sentence is couched in quite 
general terms, and it is impossible to tell what specific sense the word 
épya has;?? all we learn is that the "limiting" and the “nonlimiting” 


?$ Aët. 1.3.10 (DK 44A9), Damasc. Princ. I 101.3 Ruelle, Arist. passim. 

V? Pres. 375ff, JHI 342ff. 

78 Cf. ps.-Archytas 19.5 Thesleff (above, n. 74). 

?? Boeckh (50) translated “ Bauwerke," Diels (Vorsokratiker!) “Äcker,” Scoon (GrPh 
138) advanced the idea that dreipa are mountain meadows without definite boundaries. 
Newbold (186ff) essayed a geometrical answer, Becker (QSt 4, 154f) an arithmetical 
(épyov is the product; "odd" x "odd" “odd,” etc). Heidel (AJP 1907, 77; Proc. 
1913, 730) has “nothing but the bald assertion that observation or knowledge confirms...” 
Similarly, W. Nestle (Philologus 67 | 1908] s44f). CF. Anaxagoras B7: ph elölvar . . . phre 
Adye phre dpyo. Krank (307 n, 1) points out that expressions like 65Aoi rd £pyov occur in 


2. Spurious and Genuine in the Philolaus Fragments 


that "things" do is dependent on the “limit-forming” and “un- 
limited” constituents that go into their makeup. 

It is very easy to understand "limit" as a formative principle, 
and "unlimitedness" as a material principle. But in considering a 
question of authenticity we must differentiate between philosophical 
interpretation, which seeks to understand the author better than he 
understood himself, and philological interpretation, whose first duty is 
to understand and place historically what the author put down. The 
thought that god gives form to formless matter, by imposing “limits, 
nepatoĝv TV dAnv &rretpov obcay, is characteristic of the Platonists;° 
that it does not go back to the Pythagoreans, and that it was not 
an accomplishment of theirs, as is often thought, to conceive for the 
first time, in explicit terms, of a formal principle, follows from the 
exposition of Aristotle, according to which the form-matter dichotomy 
is not applicable to their number theory. If the situation were different 
in the Philolaus fragments, this would be a serious cause for suspicion; 
but any such interpretation is impossible. Boeckh equated the “limit 
with the One, the “unlimited” with the Indefinite Dyad, so that the 
difference between Philolaus and the Platonic system disappeared.*! 
On this basis, Frank was able to maintain®? that Philolaus agreed with 
Plato, against the testimony of Aristotle. But the text of Philolaus is 
against this. The One is itself a dppoybev, and is therefore not simply 
mepaîvov.® After all, “limiting (things) " (mepaivovra) and “unlimited 
(things) " (dmeipa) stand side by side, both in the plural, and there is no 
indication that in the process of “harmonization” (ápuótew) the 
“unlimited” disappears;® nor is there any suggestion of the pne 
affecting the other, in the way that "form" must affect " matter, 

The ideas of éoró (“being”) and áppovía complicate the matter 


HH e — ————À € AME LEE: 


Aristotle (Mete. 349b35, cf. Met. 1086b5); but they are also in use earlier, as Hippoc. 
Flat. 5: mpös aùrå rà Epya . . . ropevÜeis émdeitw . . . On the idea, cf. Hippoc. Nat. puer. 
VII 498 L.: 80° dad arvkváv éyévero muxvd éart kal boa dae bypdv bypá. m 

80 Plut. Quaest. conv. 8.2.3.719c. Cf. the construction of elements in the Timaeus and 
in general the system of the One and the Indefinite Dyad. . 

81 Boeckh 54f, followed by DK I 407 n.: “ Grenze (Form) und Unbegrenztheit (Stoff); 
I 409, in the translation, “ diese Prinzipien (1 und 2)." Contra, above, ch. I 2. 

82 268, 308 n. 1, 309 n. 1; accepted by Cherniss, Pres. 391. The fact that the octave, 
which is also called dppovia, shows the ratio 2:1, has nothing to do with the Indefinite 
Dyad. S 

83 Fr, 7: 76 mpärov åppoobév, rò čv, ev 7h péow râs odaípas catia kadeirat. Though 
rò év looks suspiciously like dittography, the combination of the mpärov dppoodiv with 
the mparov év overdy in Aristotle (Met. 1080b20, cf. 1091a128f) still stands quite apart 
from the problem of authenticity. 

#4 As in Plutarch (above, n. Bo) and in Scoon's interpretation (below, n. 85). 


HI. PHILOLAUS 


still further. We cannot simplify it by equating éeró with dzewov and 
appovia. with wepaivov. The dora r&v mpaypydrww . . . kal Tov mepowóvrom 
kai Tüv ámeipov is prior to the differentiation of "limiting" and “un- 
limited," and belongs to onc of these as much as the other, and “har- 
mony,” when it “comes,” applies to both of the " beginnings, which 
are not alike nor of the same kind." Nor can éorw be thought of as 
An or dppovia as formal cause. 'Eoró is not dows öAn, but already 
differentiated into "limiting" and "unlimited," and "harmony" 
comes along later; it would not be necessary at all, if it had not been 
for the antithesis of "limiting" and "unlimited." There is no hint here 
of a division of being into form and matter, which must always be 
thought of in relation to each other—nothing that goes beyond the 
pre-Socratic picture of the cosmos as the proper ordering of something 
previously chaotic. 

The word &or@ is not to be understood as a material principle in the 
Platonic and Aristotelian manner. The only thing that is said of it is 
that ördpxeı. Being is. This is the fundamental position of the Eleatics, 
and it is from this point of view, rather than that of later, abstract 
conceptualization that the sense comes clear. Since Parmenides, all 
philosophers had spoken of an eternal being, and the Sophist Antiphon 
used the word deweorw.®” This concept of being had been the subject 
of heated controversy since the time of Zeno, Melissus, and Gorgias.3® 


85 As by Scoon, CP 1922, 354, GrPh 139ff, esp. 145 n. 30, who equates the unknowable 
éoró) with &reipov and mépas with number, the principle of knowability, and dppovia. 
The &zeipa, he thinks, are rudiments, which the dppovia has not yet fully grasped. Howald 
was able to cite Scoon in order to bolster his argument that the fragments are infected 
with Platonism (p. 67; cf. Burnet, EGP 285 n. 3). A suspicious resemblance between the 
unknowable or and the Aristotelian moros $n, dyvworos Kad’ arýv, is seen by Schaar- 
schmidt 66, Bywater 34f, Frank 308, and Raven in KR 310f. But for Plato and Aristotle 
33» is unknowable in principle, and not the object of some higher, divine knowledge.—In 
ps.-Archytas p. 19.19 Thesleff, doia-Ear is certainly the Aristotelian material principle, 
contrasted with popda.—Rostagni, Verbo 4off, interprets dard as “essentia,” ideal Being, 
supernatural “ Unity.” This, too, is conceived from a Platonic point of view. The contra- 
dictions among the interpretations show that Platonic principles are not applicable to 
Philolaus 6. 

88 Melissus frr. 1, 7, 4, Empedocles fr. 17.3 = 26.12, Diogenes of Apollonia frr. 7, 8 
(anp as didiov kai dÜávarov ada, which does not deny the perishability of the cosmos, 
Ato), Gorg. fr. 3 $868f (hypothetical: ei diS:ov rò óv).— Eur. fr. 910; cf. Anaxagoras fr. 17. 

87 Antiphon fr. 22 = Harpocr. s.v. (It is explained as rjv dibiórgra Kal rò émi r&v 
aürÀv dei &oravar.) On the formation of the word, cf. edeorw, Acsch. Sept. 187, Ag. 
647, 929, Hdt. 1.85, Democr. fr. 2c; dreorw, Hdt. 9.85; ouveorw, Hdt. 6.128. It is ob- 
viously an Ionic formation; Pl. Crat. 401c shows that the Doric is dala or éooía. Iam. 
VP 162 cites gro as one of Pythagoras’ neologisms, along with xóopos, dıAooodia, 
rerpaxrös, Ps.-Archytas, pp. 19.85-20.17 Thesleff, used eara alternatively with &oia.— 
On adra uév á ia in Philolaus fr. 6, cf. xar’ aóró in Parmenides fr. 8.58; similarly, 
Emp. fr. 17.34. 

"On the relation of Gorgias to the Eleatie dialectic of Being, el. W. Bröcker, Hermes 
86 (1958) 425-440. 


2. Spurious and Genuine in the Philolaus Fragments 


There was no agreement as to what attributes it had, whether it 
existed at all, or whether it was expressible. But Philolaus pushes this 
controversy aside, entrusting its solution to a divine intelligence.5? 
He is clear that there arc things that are known to us (eövra al yiyvw- 
exópeva), and that their origin would have been impossible if—as 
Gorgias thought— "nothing" existed. We cannot go beyond this; 
nevertheless the world, as it is given us, can be understood, as a 
harmony of opposites.?? 

Like the question of being, that of the origin of harmony and its 
“arrival” is avoided, with the explicit phrase @ruidv ade tpdmw éyévero. 
It is simply a necessary prerequisite for the cosmos, just as éoró is 
prerequisite to the mpdyyara determined by the opposites. Raven 
thinks he sees here the clearest proof that the fragments are a post- 
Aristotelian forgery: “It is surprising...to find the author... 
expressing perplexity about what seems to have been the most im- 
portant constituent in his whole cosmology." Aristotle speaks of the 
ámopeiv of the Pythagoreans in a very similar context, in relation to the 
formation of the first One. Raven's argument is that if the Pythag- 
oreans had themselves discovered the gap ("omission") in their 
system, they would have filled it up; if it is noticed and left, a 
forger mindlessly copied Aristotle.?! The assumption here is that it is a 
primary concern of a philosopher to have pat answers to all possible 
questions, and a fully consistent system. In fact, this is rather the con- 
cern of the doxographer, but in a real effort to get at truth there is 
always an awkward "remainder" that will not fit in, or perhaps an 
unfilled gap. Scoon aptly mentions that the Noös of Anaxagoras 


89 Cf. Xenophanes fr. 36, Alcmacon fr. 1, Her. frr. 78-79, Democr. fr. 8, Hippoc. 
Vict. 1.1, and Epimenides fr. 11. Somewhat more advanced and skeptical is Ecphantus 
DK 51.1: pù elvari ddnOwiy rÀv Ovrow Aoffeiv yvaw, ópiLew è as vogilew. 

90 [t is a basic idea of Heraclitus that dppovia presupposes an opposition (frr. 8, $1; cf. 
A22). It is also found, later, in the Pythagorean pseudepigrapha: ps.-Archytas p. 20.4 
Thesleff: rà 8’ évavría ovvapuoyäs twos deiraı kai évjavos (Bywater 33).—Nicom. Ar. 
1.6.3: máy 88 Appoopevoy é£ évavriwv mávrws Fppoora: kai Övrwv ye: obre yàp rà um 
övra ápiooÜ fva old re obre rà Óvra per, Spore de dors, obre rà Giadépovra pén, dAoya 
è mpós GAAnAa. This amounts to a kind of paraphrase of Philolaus 6.—Syrian. Met. 
165.33f asserts that Philolaus taught that röv Bedv mépas ai drreiplav ómooríjoo,, which 
assumes a highest principle over and above the pair of opposites (followed by Boeckh, 
53f, 148). Zeller (I 480 n. 1) finds in Pl. Phlb. 23c corroboration for this, although Proclus 
(Theol. Pl. 3.7 p. 132) makes it clear that only Limit and Unlimitedness go back to 
Philolaus, whereas God as a highest principle is Platonic. The One above the pair of 
opposites, which Eudorus ascribes to the Pythagoreans (above, ch. I 3, n. 45) is so impor- 
tant in Neoplatonism (cf. Dodds, CQ 1928; Procl. In Tim. I 176.9f) that this in itself 
rouses suspicion of Syrianus’ statement, Philolaus fr. 8, £y dpyà mavraw, need not be 
understood in this sense; it can be interpreted as referring to the mpárov áppoatév (fr. 7). 

?! Raven, Pyll o8f, Raven in KR 310. Arist. Met. 1080b20 (cf. 1091a12ff): dma dt 
70 mpa@rov dv awdarn éyov péyellos, dmopeiv dolkaaw. 


presents an analogous problem.” According to the commentator of 
the Derveni papyrus (col. 17), Zeus, the divine Aér, brought dppovia. 
Philolaus avoids mentioning the divine. How harmony came to the 
world is passed over just like the problem of éro; the world is there, 
and it is in order. 

The question of drepov and mépas was much canvassed in Greek 
philosophy. Anaximander takes the ámewov as his starting point, 
Parmenides declared that " Being" was perfect and therefore limited 
(fr. 8.42ff ), Zeno dealt with the antinomy of qemepaapévov and drepov 
under the assumption of the existence of plurality (fr. 3), and Melissus 
decided that being is &mewov (frr. 2-4). Philolaus takes a stand on the 
question, saying that mepaivovra and eia. exist side by side, brought 
together by the agency of harmony. As others, faced with the multi- 
plicity of the world, picked certain leading ideas as central—finding 
the basic outline of reality in pairs of opposites like warm and cold, 
wet and dry, or like Parmenides analyzing the whole world of ap- 
pearance as the mutual influence of light and night—in the same way 
Philolaus takes the one feature of limitation as having determined 
the nature of the cosmos. 

But how can one speak of a plurality of dea? The air can be 
called unlimited, or space, or Melissus’ Being,” but none of these 
has a plural. One can speak of some things as "unlimited in number" 
(dreıpa Tò mÀ$80s),9* but «epatvovra is not the opposite of this. Now 
Anaxagoras, following Zeno's lead, spoke of an drepov of the small, 
of a never ending process of division.” Divisibility, dependent on the 
“empty space in the middle," plays a role in the Pythagorean equation 
of even number with unlimitedness.99 If the dzmepa rpdypara are 
thought of in the context of endless divisibility, the plural is compre- 


9? Scoon, GrPh 143f. 

33 Anaxagoras fr. 1, Melissus fr. 6. 

9% Anaxagoras fr. 1, Zeno fr. 3. 

% Anaxagoras frr. 1 and 3 expressed the idea of the infinitely small; Zeno fr. 3 (cf. 
fr. 1) used the övra dreipa which result from the assumption of plurality, polemically, 
as a reductio ad absurdum. 

*$ Above, ch. I 2, n. 31.—Aristotle argues, at Phys. 204a8ff, against the idea of the 
&reipov being otoa, An o?oía as such cannot be divisible into a plurality of infinities, 
moAa 8’ repa elvat 76 aùrò dBvvarov (204a25f), and yet it is a moody. Gore drémas 
dv dzrodatvowro of Myovres oürws dorep of IHofayópewt dacw: duo yàp obaiay sroiwbc: 
76 drreıpov Kai pepiLovar (204232ff). In this connection, Aristotle associates @rreıpov with 
Gprvov (204831). Ross relates Aristotle’s criticism to the Pythagorean identification of 
ärreıpov with even, i.e. divisible number, but the criticism is more telling, couched in 


general terms, if the Pythagoreans actually spoke of a plurality of äreıpa—as Philolaus 
did. 
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hensible; the opposite, the mepatvor, is, then—an dropor. Vhen ihe p 
mepaivovra and dmeipa, both of which are called éóvra, would corre spond 
to the Leucippan dev and umd&v— material atoms and the “empty 
interstices, which do yet * exist." This close relationship the 
Pythagorean and the atomists, no matter how surprising it seems from 
the point of view of the Platonic interpretation of en, 
is actually corroborated by both internal and external . tis 
not only that Leucippus, like Philolaus, belongs in the Eleatic aane 
and scarcely can be outdone by the Pythagoreans number theory 
in “forcible abstraction." ?" Aristotle remarked that the atomists, too, 
in a certain way made things out to be numbers. The void of the 
atomists is not a single, endless space, but the plurality of interstices 
which make divisibility and plurality possible.°® The cosmos grows 
by taking in material from outside.?? It is obviously the pia E 
who inspired the atomists to see in the motes in a sunbeam an in a 
of the nature of the soul-atoms.1°° We even have the testimony a a 
contemporary that Democritus studied with a Be thus 
Philolaus and Leucippus are thrown close togetherJ? To be sure, 
Philolaus maintains a distance from the atomists; he does not speculate 
further about being, but looks for relationships in our given, familiar 
world and finds them in the ordering function of number." 
Before that, though, he seeks to prove his basic doctrine; and ae 
Frank thought he had found an infallible sign of post-Platonic oe 
But the refutation of this was already at hand; Reinhardt had shown that 


9? Von Fritz, Philosophie und sprachlicher Ausdruck (New York, 1938) 15; Arist. Cael. 
30328; above, ch. I 2, n. 70. 

38 KR 408. 

99 Di od — Leucippus A1; above, ch. I 2, n. 51; Democr. A40. 

100 Arist. De an. 404a1 et seq.; above, ch. I 5, n. 130. M» ts 3 t 

101 DE 9 3i: ee p£vroı Tv IIvdayopırav twos axotaat now adrov i e ó 
« Püybos Duris (FGrHist 76F23) said his teacher was ei a ad s : Be 

Cyzi ioned Philolaus. For Leucippus an 
dorus of Cyzicus (above, ch. HI 1, n. $1) mentione Be: M 
i Iam. VP 104. On Democritus’ IIudayopns $ ,ch. n 
ee h. IH 2, n. 2. Frank argued for the 
H the Pythagores coins of Abdera, above, ch. I 2, n. 2. : e 
de bue of the Pythagorean philosophy on Democritus; but the relationship d - 
a Thole generation earlier. Surely there was an atomist influence on A T s E a 
; Kranz in Convivium: Festschr. K. 
. (On Ecphantus, see above ch. 12, n. 74; w. 
a » 54] 26ff. There could be a relationship between Se and the cosmology 
: i; 68, 99. 
us from Derveni; see Burkert, A&A 1968, : Mo 
der hand, Democritus denied that there could ever be $óow piav & ud 
(sc. r&v dpxaw), Koh; yàp eimdes elvaı Tò úo 1j rà Adova yeveodaı dv more év. Arist. 
— Democritus À37. h . 

A “... ein ganz entwickeltes dialektisches Bewusstsein, wie es vor Plato ... 


kaum möglich ist.” 
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what Philolaus presents is an inutation of an Eleatic proof:! first the 
possible cases are enumerated, then one after another is eliminated 
until the actual one remains. ‘The method of the " contraty-to-fact" 
inference, too—" this would not be possible, unless . . ."—was known 
in the fifth century! The author of the book On the Nature of Man 
in particular, assures himself of the basis of his anthropology with à 
three-stage proof. The preconditions of all genesis are, first, a 
plurality of eövra, secondly, their homogeneity, and thirdly, that chey 
are mixed in the correct proportions.!® Philolaus’ conclusion as to the 
preconditions of all development is similar, though more abstract: 
being in general, then the antithesis of limiting and unlimited, and 
finally harmony, which is a numerical relationship. 

Philolaus also has an epistemological argument: dpyàv yàp ovde 
Tè yowaouperov eooetrar mdvrwv ámeipov éóvrow (B3). Kal mávra ya 
pay Tà yıyvwordpeva apıduov Exovrı' od yap olóv re ovdev otre von Ojpev 
oüre yvwoÜipuev dvev Tovrov (B4). Here scholars have thought they 
found, if anywhere, the kind of anachronism that proves forgery.198 
The unknowability of the Unlimited is also Platonic-Aristotelian 
doctrine, and number as the basis of all knowledge is emphasized 


104 Reinhardt, Parm. 65; cf. Mondolfo, ZM 378. Compare also the "three ways" 
of Parmenides, fr. 6. Gorgias, in particular, used the method of elimination. In the account 
given by Sextus (Math. 7.66, 68, DK 82B3), a three-member scheme appears twice 
(rot rò av Earıy 5 Tò ph öv Ñ kai 76 dv fore kal Tò pù dv... ro didiov . . À yevgróv 
xoi aidiov dua kai yevnröv). But the threefold division does not appear in ps.-Arist 
MXG, which W. Brócker believes to be more reliable than Sextus' (Hermes 86 [1958] 
425-440, esp. 428f, 433f).—Arist. Cael. 274a30ff: dvayın 5) oôpa wav Frou ämeipov 
eiva Ñ memepaonévov (cited by Bywater $2) also lacks the characteristic threefold 
division. 

105 Diogenes of Apollonia fr. 3: où yàp äv . . . olóv re v obra 8e8áo0a. dvev voýoros 
er f 2; Anaxagoras fr. 12, and still carlier, Heraclitus fr. 23; Zeno, frr. T and 
Hi d 6-7, use hypothetical propositions). Cf. also the method of proof in 
. 106 Hippoc. Nat. hom. 3 (according to Anon. Lond. XIX, written by Polybus the son- 
inlaw of Hippocrates; i.e., about 400 B.C.): mp@rov pèv ody dvdynn Thy yéveaw yiveodaı 
vn ad evös. nas yàp &v y’ édv rv yerujaeiev, el ph Tun pax Bein; Emeıra 008 dav ui) óuópvàa 
eöyra ploynrar. . . 088’ dv radra uiv avvreAéovro: kal mai, el ph TÒ Beppov TÔ Yruxpd 
ai Tò £mpàv TÔ úypô perpius mpds dAAmda ee kal tows, . . . 1) yéveaws ovK dv yévorro. i 

TÒ ywecoópevov must be passive (differently from Pl. Crat. 440b, where 7ó 
yvwcoúpevov and 76 yvwaðyoópevov are paired against one another). The passive use of 
the future middle is common, though rare in verbs with deponent futures (Kühner- 
Gerth u 1.114ff). Yet Antiphon the Sophist used the expression 76 ójópevov along with 
dius, ódBaAuot, drip (DK 87B7), where it must mean the “object of the act of seeing." 
Thus the remarkable expression of Philolaus has its parallel in a sth-century author and 
only there. —On ys pajv see Denniston, The Greek Particles (Oxford, 1954?) 347ff. ' 

m Schaarschmidt 66, Bywater 35. The use of yvwoßnjner with vonder shows that 
voeiy no longer means "grasp, recognize," but "think," as in Democr. fr. 143. Cf. von 
Fritz, CP 40 (1945) 223-242, 41 (1946) 12-34. BE 
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especially in the Epinomis,"" Raven thinks it à very important finding 

that Aristotle gives no hint of this indispensable epistemological 

underpinning of the Pythagorean number theory. But in a passage 

of Iamblichus derived from Aristotle we read that "everything is 
revealed through numbers," and Alexander, using Aristotle’s book on 
thc Pythagorcans, says that in the Pythagorean view, wire yàp Slvaodai 
re Tov dvrwv xwpis dpıdpod elvaı wire yrwpilecbat óc, tovs 06 dpıðpoùs 
Kal ywpis TOV dAAwy yıvaorecdar. Yt is clear that the basic idea of the 
Platonic “system of derivation” has had an influence on Alexander’s 
wording, that is, the distinction of gradations of being according to 
whether one can be thought of without the other. But this does not 
necessarily imply the idea of "knowability"; and Alexander adds 
the words pijre yvopileodaı as an afterthought. Thus it seems that 
Aristotle did not completely ignore the Pythagoreans' theory of 
knowledge, even if, not being much interested in epistemology, he 
failed to mention it in the Metaphysics. The question of knowledge, 
once again, stems from the Eleatics: oöre yàp av yvoins 76 ye pù &óv . . . 
o) yap $aTóv o08é vonröv Zorw (mos oùk ore. SO said Parmenides 
(frr. 2.7, 8.8); and from his time on, the problem of knowledge was a 
frequent topic of discussion in the fifth century.!!! The thought, then, 
that knowledge is only possible through number, and that it is not only 
dimeipa. that exist, but that they must be joined together with repaivovra 
through the agency of a harmony, is far from impossible in this 
century. 

“Everything that is known has number.” An example of this is the 
numerical relationship of the musical intervals: "The extent of a 
harmony is a fourth and a fifth... . The fourth is one and one third 
(3:4), the fifth one and a half (2:3), the octave a doubling (1:2)” 


109 Arist. Rhet. 1408b27f: dyvwarov rò repov (in relation to the theory of rhythm, 
where Pythagorean influence is a possibility; cf. Pl. Phib. 17d). For a later formulation, 
see Simpl. Cael. 608.23ff: el dmeıpa dvtws Ñv, maureÄds dv dyvwota: ý yàp yvàcis ópite 
kai meparot tò yrwabey, In Philolaus, however, knowledge is not entirely on the side of 
Limit, but is rather a matter of the harmonious coexistence of mepa and mepaívovra 
(fr. 6; fr. 11 is different).—In ps.-Pl. Epin. 976d et seq. number is praised as the basis of 
all knowledge; reference is made to the réxva: (977d-e), music (9782), celestial movements 
(977a-b), and ¢iais in general (977d et seq.» in obscure hints that obviously relate to the 
“system of derivation"). It is unlikely that Philolaus fr. 4 was derived from the Epinomis 
passage, as Theiler thought (Gnomon 1931, 351f)—the simple and jejune from the nuanced 
and stylish! 

110 Raven, PyEl 99, KR 310f.—lam. Comm. math. sc. 25; above, ch. I 2, nn. 112-113. 
— Alex. Met. 40.12 — Arist. fr. 203 (on Arist. Met. 985b27). 

111 See Melissus fr. 8 on sense perception, Gorg. fr. 3 on the unknowability of the öv. 
Anaxagoras (fr. 12) and Diogenes of Apollonia (fr. 8) emphasize that vos or dip “knows 
everything." 
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(fr. 6). “Harmony” here (dpuovía) has the special musical sense “scale 
an octave long,"!? but the essence of musical harmony is the same as of 
that harmony which holds the world together. Of the directly quoted 
fragments the ordering of the cosmos by number is only alluded to in 
the sentence about the One in the middle of the sphere of the universe 
(fr. 7); but we may infer from Aristotle’s account that there was also 
application of numerical and musical relationships to the cosmos. 

The Hippocratic writings illustrate how some thought of the 
numerical and musical ratios as bearing on the life of man. For example 


Regimen defines its basic question as the determination of the right 
relation between nourishment and activity: 


If indeed . - it were possible to discover for the constitution of each 
individual a due proportion of food to exercise, with no inaccuracy 


either of excess or of defect, this would i 
health for human beings." mean precisely, dhe Key to 


H s6 . >’ . " B 
Health, in "precise" terms, is a numerical ratio; whoever knows the 
numbers has found all he needs. 


The numerical ratios have a more special role in embryology. The 


growth and health of the embryo depend on whether he finds the 
right harmony—and this is expressed in musical terms: 


If, on changing position, they achieve a correct attunement, which 
has three harmonic intervals, the fourth, the fifth, and the ‘octave 
they live and grow. ... But if they do not achieve the attunement, 
and the low do not harmonize with the high in the interval of the 


fourth, of the fifth, or in the octave, then the failure of one makes 
the whole scale of no value. . . 114 


The treatise On Seven- Month Babies is more precise still: the same 
numbers determine the course of the embryo's development and the 
course of illnesses: Becpety Sè xpi) oürws Tpidat T€ Kal rerpáow, Tals m 


112 See below, ch. V 2. 
n3 Ij i 
the at cf. Iam. VP 163, 244 (probably from Aristoxenus; DK 58Dr): 
e Pyt s desi erated cupperpia nóvwv re kal oírow xai åvaraúoews 
1 Ppoc. Pic. 1.8. The correction avAafhjv, di’ ofeuàv, Sd maaéwv. for the MS 
rea ing ovAAnBönv drefiöv did maoewv, was proposed by J. Bernays (Heraclitea I, Diss 
onn, 1848, p. 18; cf. Littré VII, p. Liv) and, independently, Delatte (Mél. Thomas 


160ff; cf. DK 22C1). O e vi ETT: 1 i 
M 1). On De victu (TIepi &iairqs, Regimen) cf. H. Diller, Hermes 87 (1959) 
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2. Spurious and Genuine in the Philolaus Fragments 


zpıdor avynppevars, 8óo de mapa úo Siefevypevars. All the odd numbers 
are important, and of the even ones, the 14th, 28th, and 42nd days. 
oros yap 6 öpos riÜera TH THs dppovins Adyw mpds Tıvwv Kal ó apripurjst6 
Te kal reAeıos apıduös’ 8v Av 86 air, na«pórepov äv etn êri Tod mapóvros 
Sue&eAdeiv. From this it appears that this book is based on some specific 
source. In what follows, the doctrine is applied to seven-month and 
nine-month children; the fact that eight-month babies do not live is 
thought to be due to the imperfection inherent in an even number. 

Similar doctrine is found in the treatise epi capkóv: TÓ mawdiov érrá- 
pnvov [yóvov] yevópevov Ady yeyevyrat kal Cfj Kal Adyov Exeı owOrov Kat 
apıduov arpexéa és ras EBdouddas ...evvea dE pnvev kai dera Tpepéwy ydvos 
yiveraı al Ci, Kal &yevróv dpıduöv arpexéa és Tas eßdonadas.? Theperiods 
calculated are 280 days (=40x7) and 210 days (=30x7). Other 
books as well¥8 go into the difference of even and odd numbers; 
even numbers are the weaker, more likely to bring misfortune. 

The beginnings of numerology, including the special role of the odd 
numbers, are older than Pythagoras;!!? but, when significant numbers 
are thought of specifically as Aóyos éppovias and also defined in musical 
terms, the Pythagorean theory of the numerical relation of musical 
notes must be part of the background. In addition, we find the same 
archaic expressions for the “fourth” and the "fifth" as in Philolaus, 
namely ovMaßy and && d£eudv, as well as his expression apıudv Exew. 
There seems to be a direct connection here; and the Hippocratic 
treatises, by their forms of expression, are clearly dependent on a more 
detailed treatment of these matters than their own. Lucian attests that 
Philolaus called the tetractys öyıelas dpy7,!?° and this is to be taken quite 


115 Hippoc. Septim. 9, VII 448 L. The MSS have ouvelevyuevaıs, but there is obviously 
a reference to the musical terms ovvqpuévov and deLevypevwv. “Continued” triads 
make up the series 1, 2, 3; 3, 4, $5 5,6, 7--- Thus he means the odd numbers 1, 3, 5, 7, 
etc. Correspondingly the arrangement of “tetrads” gives the series 1, 4, 7; 8, 11, 14; 
15, 18, 21, etc. (Delatte, Mel. Thomas 165f). 

116 * Perfect” (wrongly “even” LSJ); cf. draprıdoyia, Hdt. 7.29, Pollux 2.120, Harpocr. 
s.v. — Lysias fr. 28 Baiter-Sauppe, dvri Tod ámqpriopévos kat wAjpys ápiluós. 

17 19, VIII 612 L.; K. Deichgräber, Hippokrates über Entstehung und Aufbau des menschlichen 
Kórpers (Leipzig, 1935) 20. 

118 Epid, 3.17.10, II 132 L.: of Sè mapofvonoi . . . èv dprinaww p&Mov, Acut. II 250-252 L. 

31$ Below, ch. VI 4. 

120 Philolaus A11 = Lucian Laps. 5. It is not clear, either from the Philolaus testimonia 
or from the hints of the Hippocratic books, precisely what calculations they made. 
According to late sources, by virtue of the tetractys, from the one tetrad of harmonious 
numbers 6, 8, 9, 12, or from the other one 6, 9, 12, 18—-whose sums were, respectively, 
35 and 45—one arrived, by multiplying these figures by the “perfect” number 6, at the 
total of 210 days for the partus minor (7 months) and 270 for the partus major (9 months). 
(C£. Varro ap. Cens. 9, Th. ar. 51, 63, Anatolius p. 8 Heiberg, Aristid. Quint. 3 p. 142, 
Macrob. Somn. Sr. 1.6.18ff, Procl. In Remp. U 34, ctc.) Delatte (Mél. "Thomas 171) believes 


263 


IH. PHILOLAUS 


literally: the “tetrad” of harmonic numbers determines growth and 
health. So we perceive in the Hippocratic corpus reflections of 
Pythagorean doctrines, which were probably in written form; and 
the most likely source is the book of Philolaus. 

We can learn something from these reflections about the application 
and the meaning of Pythagorean number theory. But Philolaus is 
concerned with still other relations between numbers and reality: 
"Now number has two special types, odd (mepiwaóv) and even (dprwv), 
and a third that comes of the mixture of these two, the even-odd 
(üprıorepirrov). And each of these two has many forms, which each 
thing individually reveals" (fr. s).2! It is merely a truism to say that 
there are odd and even numbers,” but just as the cosmos contains 
mepaivovra and drreipa side by side but transcended by a third, harmony, 
so here we have an antithesis of two members, and a third above them. 
Without any doubt, going by the data of Aristotle and a lexicographical 
note in Hesychius? the odd numbers are the wepaivovra and the even 
the drepa. The aprıomepırrov, made from the mixture of the two, is 
the mpärov ápuootlév, that is, the One. The basic outline of reality, 


that the allusions in the Hippocratic writings prove that this calculation is early Pythag- 
orean. But different numbers, which are hard to bring into connection with music, are 
given by Empedocles (A83, fr. 153a; cf. A75, fr. 69) and Hippo (A16). Hippoc. Nutr. 
42 calculates four possible series for arriving at the duration of pregnancy; and we find 
still other constructions in Diocles, Strato (frr. 97-98 W.), and Aristid. Quint. 3, p- 151f. 
—Empedocles spoke of a Aöyos pifews in relation to the origin of the bones, etc. (A78). 

121 Fr, 5. In this sense efos is pre-Platonic; cf. Democr. fr. 11: yraums Sè úo elalv béar, 
ý uév yvgaiq, ý 86 axorí (on the history of the word, Taylor, VarSocr 178-267; 
Wilamowitz, Platon II 249ff). On moMai popdai, cf. Eur. fr. 839, Alc. 1159, etc. The terms 
wepırröv and dprtov are found as ein Tod àpıbpoô also at Divis. Arist. ch. 64 Mutschmann. 
The final words are somewhat disquieting; adraurd is Doric, and has the sense of cavró 
(Archytas frr. 2, 3; Epicharm. fr. 172 Kaibel — DK 23B4; Sophron fr. 19 Kaibel; an 
inscription from Heraclea, Bechtel, GrD II 403, 255f); but it does not mean adré. 


Euripides has a number of expressions like aóró onpavet (Hel. 151, Andr. 265, Phoen. 
623, Bacch. 976). 


122 Cf. below ch. VI 4. 

123 Above, n. 73; ch. I 2, n. 24. 

124 In later terminology a number is even-odd if is even and each of its halves is an 
odd number (as early as Arist. fr. 47; see Nicom. Ar. 1.9.1; see below, ch. VI 2), so that 
“even-odd” is a subdivision of “even.” If one understands dpriomrépirrov in this sense in 
Philolaus (Newbold 185), his neat classification is spoiled. This inspired Becker (QSt 4 
[1936] ıssff) and Junge (DtMath 351, C&M 1958, 64) to interpret äprıov as dpridkıs 
Gpriov uövov (numbers of the type 2"); but this is unexampled. The only choice left is to 
follow the indication of Aristotle (above, ch. I 2, n. 39) and understand dpriomépirrov 
as meaning the One. This fits in with the statement that “ both eiön” have “many forms,” 
implying that the third does not, and it also comports with the fact that in fr. 7 the One 
is characterized as dpuooĝév, which implies that it carries an antithesis within itself. To 


be sure, this is unsatisfactory from a mathematical point of view (Becker 159), but not on 
that account non-Pythagorean. 


264 
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suggested in the words mepulvovra xai drepa, signifies from the begin- 
ning that “everything has number.” Things “have” even number, 
insofar as they contain drepa; they “have” odd, insofar as they consist 
of mepatvovra.!2® Both elements are bound together in “harmony, 
just as the harmony of music always consists in the connection of even 
and odd numbers.1”6 
Aristotle’s usual formulation is that, according to Pythagorean 
doctrine, things "are numbers" or “consist of numbers," !? while 
Philolaus speaks of them as "having number" (ápiduóv éyew). But 
Aristotle also uses this expression in a passage clearly under Pythagorean 
influence, at the beginning of the book On the Heavens: “For, as the 
Pythagoreans say, the whole and everything in it is comprehended in 
the number three; for end and middle and beginning [taken together] 
have the number of the whole (róv apıduov eye TÓv Tod mavrós), and 
this is that of the triad. "128 This is a remarkable place to find the word 
“number.” One would expect something like Aóyos, and only after 
that, the introduction of the concept of “ number.” Beginning, middle, 
and end, considered together, "have" or “contain” or “comprise 
the idea ofa “ whole” or “totality,” and since they are three in number 
they "have" three. A point must be raised here that has been well 
made by others??? that the Greek word dpibuós. is nöt completely 
equivalent to the modern concept of “number.” ’Apðpós is always a 
whole number, and tied up with the actual procedure of counting. 
Thus it is closely connected with things, and in fact is itself a thing, 
or at least an ordering of things. ' Apiuós means a numerically arranged 
system, or its parts. Isocrates represents the mythical king Busiris as 
establishing the castes of priest, artisan, and warrior in Egypt: Gare 
Sè Tods Apıduoüs mepılaßuv, e€ bE äpıor’ dv TIS Ta Kowa Ótoucrjaetev, 


/ 4 130 
del Toig aùroîs Tas atras mpáfew neraxeipileodau mpooerafev .. . 


125 Cf. Arist. Phys. 203a10: 70 mepov elvai TO dpriov: robo yàp évanoAau flavóuevov 
xal tnd ro mepırrod mepouvópevov mapexew ois odaı Tv dmewpíav. 

1% Below, ch. V I. 

I .I2,n. I$. 

+ ee iie expression dpiOydy čye cf. also Pl. Parm. 15 3b; above, n. 117; 
ae 24ff; Becker, ZwU 21f. The latter renders åpiðuós as “geordnete 
Mannigfaltigkeit” (“ordered plurality"), and compares such expressions as couple, 
“dozen,” and “score.” Brunschvicg, Étapes 34, showed that in pre-scientific thought num- 
ber is a thing; and Mondolfo, Inf. 200, emphasizes that the converse—things are num- 
bers—is but a short step from this. Er _ 

130 soc. Bus. 16. Cf. Hippoc. Acut. II 228 L., where rois 8 apiB pods Exdarov àv 
voonpdtwy ... pate means the subclassification of diseases into their special forms, 
describing their moAvoxıöin or manifold diversity. 
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Busiris took “all numbers," that is all the classes, in their state as 
numbered and ordered groups that would be useful in the government 
of society. "Apıduös stands for that which is counted. A sentence in the 
Hippocratic treatise On Generation is to be understood in the same 
sense: Injured or lame parents may have healthy offspring, &xeı ya, 
TÓv dpiOuov mdvra rò Ternpwpéevoy TH yit?! He is alluding to the 
révoapeo iéa of the Hippocratic doctrine of humors; if these four 
principles are present in full i i 
“The crippled has the whole pud Dii Ne MM 
"T l , ; at is necessary, 
in its numerical order, “as well as the healthy." One may also speak 
in the same sense, of rà pépea exew ravra 19 n 
A significant aspect is the "aristocratic" sound of the word apıduds 
It is only what is important that “counts;” only the fully competent, 
effective warrior is &vapißos, per’ dvüpiv apıdua,1® in contrast to the 
8fpos dreipaw (Il. 24.776). To ask about the “number” means to ask 
about the essential. Each of the pre-Socratic philosophers, in bold 
simplification, selects a certain phenomenon or a single aspect of th 
world's multifarious reality — water, air, fire, the warm and the cold 
and each thinks he has got hold of the one most significant thing 
The categories of“ having” and “ being” are not yet strictly separated. 
The "is" is not taken as indicating a logical classification, but as a 
statement of what is essential. The book On the Nature of Man develops 
the doctrine of four humors with reference to the views of predecessors 
who saw the essence of life in one of the humors—blood or phlegm or 
bile. And the theory is expressed in the form, “Man is blood” (or 
phlegm, or bile); they proceed from the observation that at the time of 
death the body loses its blood, or phlegm, or bile. “Each man is, the 
thought, that which they saw him lose as he died."!* On the other 
hand, one may say that the soul “has” a mixture of fire and water 135 
and this means nothing else than that the soul “is” this mixture 
In a similar way, Philolaus tries to get at what is fundamental in 
the cosmos by pointing out the antithesis of “Limiting” and “ Un- 
limited,” and the presence of number and harmony. “ Everything has 


131 Hj i 
componit, i et M M o L. Cf. Ov. Met. 7.126: "perque suos intus numeros 

Fe mans a So the common Latin phrase omnibus numeris absolutus. 

183 I, 2.202, Od. 114. i 

» Od. 11.449, etc., cited by Plato at Phib. 17e; cf. also E 
; . 3 cf. ur. fr. $19, and 
aan response to Aegium or Megara (Deinias FGrHist 306F6 == 4 P p m. 
oc. Nat. hom. 6: roro dt Exaorov auran évé v dvðpwnov, d 
ri ‚kadaıpönevov eldov abrdv anoßvyorovra. "or Grmaar clon. zèv drums, à 
Hippoc. Vict. 1.7: pux) mvpós xai datos avyKxpnow £yovoa, 
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number” means about the same as “everything is, basically, number.” 
Aristotle, in the context of his effort to build a systematic ontology, 
would naturally choose this kind of formulation; at the same time, 
under the influence of the Platonic theory of numbers, the role of 
number would naturally be stressed, and ideas of limit, unlimited, 
and harmony would recede into the background. Philolaus, however, 
explicitly refused to make any pronouncement about “ Being” (€or) 
and is for that very reason more free to follow up the many relation- 
ships of numbers—the meaning of dpðuòv éyew. 

The correct approach to the Philolaus fragments is not through the 
categories of Aristotelian or Platonic thought. To be sure, they agree, 
as far as content is concerned, with the accounts of Aristotle; but the 
manner of thinking and the style point rather to the pre-Socratic 
period, or, to put it more precisely, to that era, in the second half of 
the fifth. century, of the coexistence of Eleatic dialectic and Ionic 
dvatwXoyla. Thus the idea of a post-Aristotelian forgery is out of thc 
question, and the fragments may be regarded as remnants of that 
book which the Pythagorean Philolaus wrote not very long beforc 
400 B.C. 

The concepts with which he operates—éóvra, xdopos, repov, 
as well as dioec xai où vópw (fr. 9)—are borrowed from contemporary 
philosophy. It is not in this area that one would find the originality of 
the Pythagorean who rises to take his part in this discussion, which 
has been going on for so long. Most important, the question of Being 
is bracketed out, and the effort is to establish relationships, by means 
of the ideas of number and harmony. This step could have led from 
natural philosophy to natural science and was a necessary step, if onc 
was to make any progress, in avoiding the Eleatic dropia about Being. 
But Philolaus clearly did not recognize its significance. If his goal had 
been exact science, he would have been investigating the many 
facets of the concept of number, and specific problems would have 
taken the place of generalizations.!?” For Philolaus, philosophical ideas 

and specific items of scientific knowledge seem to have been no more 
than a means of expressing and illuminating a preexisting picture, of 
a world consisting of a pair of basic opposites, informed by harmony 
and defined by number. In Aristotle’s exposition the mythical back- 
ground becomes clearer: the antithesis of “limiting” and “ unlimited,” 


136 Cf. above, ch. I 2. 
13? His pupil Archytas seems to have been much concerned with special problems in 


mathematics and acoustics. 
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of "odd" and “even,” is also that of “male” and “female,” and their 
conjunction is "marriage" (yáuos). The whole range of chee dun 
and experience is compressed, with resolute abbreviation, into a 
formula which singles out as essential only something which is not 
observable. What is to be shown is not what the world is, but that the 
world is “orderly,” and in all its parts and aspects ruled by harmonious 


combination—a postulate that is present also in pre-scientific inter- 
pretations of the world. 


So that everything may fit neatly into the cosmic pattern, the fire 
which envelops the world!3® must have as its counterpart the 
“central fire” alluded to in the expressions 76 mpärov dppoobév, rò 
év, &v TÔ jeu râs odaipas éaría kadeiraı (fr. 7). Whether or or 
the related idea of the movement of the earth is possible in the fifth 


century is a question to be studied in the light of the history of 
astronomy.189 


Stobaeus has a passage on the structure of the cosmos, in the chapter 
ae entitles ITepi oynuarav, purporting to come from a book called 
Bäryxau 140 It lacks the usual tinge of dialect; and this is as surprising as 
its mysterious title. 6 kdopos efs orv 41 vjp£acro de yiyverdar äxpıl!2 roô 
pécov Kal amd Tob ueoov eis Tò dvo bid rv aùrâv rois rdrw, «kal >14 
cor. rà dvw TOD uéoov dmevavriws Keieva rois Kdrw. rois jio káTw TO 
Karwrarw pepositt égriv domep Tò dvwrdtw kai rà dMa doattws: 
Tpós yàp TO uécov xarà radrd éarw Exdrepa, doa un uerevivekras. The 
cosmos develops from the center out, in each direction Sally, 


= A16; cf. above, ch. I 2, nn. 3-4; above, n. 27 

: . 27. 

n ch. IV 3. Anatolius has a noteworthy comment about the Pythagoreans 
TS . , a ; 

pd h. ar. 6.11f): Tepi 70 uégov TOv regaápav oToıxeiwv keiodai twa évaBucóv 
e ku xov, ob Tv neoornra Tis Deaews kai “Opnpov eiSévar Myovra . . . (Il. 8.16). The 

p a : os " geocentric; but Philolaus too identified the &oria in the middle wich the 
, - f 

A e cube a PEA dppovía, dzró TOÔ Kata rà pia Õıaorýpara Hpusadar 

ica toarıs (A24 = Nicom. Ar. 2.26.2). Was th a i 
uad. ) the central fire, the mp@rov dppoob&, 


140 Fr, 17 = Stob. 1.15.7. 
E Sa fr. 201: róv uv oùpavòv elvat eva. . . 
duca V a m = the difficult &xpı, usually accepted since the time of Meineke 
n awkward repetition. Perhaps d i i 
£ 1 ; xpı could be understood 
a primary phase of cosmic development, “as far as the middle,” i.e. until d E E: 
formed (rò mpárov dpuoadev). S OVI 
M3 (ka Wachsmuth, &orı «yàp» Diels. 
144 d 
éya MSS, ué i is yà 
PR 1 d p Wachsmuth (n.). Diels reads rois yàp KATWTÁTW Ta pésa éoriv 
p T.d., oes away completely with the reversal of direction (nerevnverra:) 


Mepos, ct. a * 
O: . s e2.—l xt cla a p TW 
On f. Pl. Phd I12€2 n the next cl use, the principal manuscript, F, has 
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“What is above is that which is over against the middle,” from the 
point of view of those that are below; for to those below the lowest 
part is like the highest, and similarly for the rest; for both (upper and 
lower) have the same relationship to the middle, except insofar as 
their positions arc reversed.” The author is trying to express the idea 
of the relativity of “above” and “below” in the world, but keeps 
using these terms because he cannot free himself from the idea of an 
absolute up and down. Plato dealt with this problem in a much more 
sophisticated way, in the Timaeus; and the doxographers record that 
"Pythagoras," Plato, and Aristotle recognize no up and down in the 
cosmos. The only other laborious exposition like this is in the On 
Sevens of the Hippocratic corpus—a fifth-century document: 
{ooi 8€ Tov àpiðuòv öpowi re TH ény of órò TH yfj kóopot Tolow bmép 
yfjs .. . dore toi. kárc Tüde pev Ta dvo) kárw elvat, rà dé kdrw dvo. 
Clearly the Philolaus fragment is to be classed with this pre-Platonic 
passage rather than with the easy mastery of thought and expression 
in the Timaeus; and therefore, even if the dialect difference has been 
smoothed out in the course of transmission, it may be regarded as 
authentic. And incidentally, the idea of the gradual development of the 
universe is another feature which would comport ill with post- 


Aristotelian forgery.14? 


Another fragment cited by Nicomachus from the book ITepi dvcews 
also gives the impression of being old:49 kepaàà pèv vdov, Kapila 
Sè Jvyás Kal alaÜjows, dupadds de pildotos kai dvadiavos Tod mpurun, 
aiBotov 8¢ omepuaros karaßoAäs re Kal yevvýoios' eynépados de caapalve > 
ràv dvOpesrrov dpxav, kapdia de rav Lov, dudadds Sè ràv urob, alBotov 
Sè ràv Évvanávraw: mavra yap dio amépparos ai OdAdovrı kat. BAarrivorri, 
Of course, scholars have attempted to identify portions of this with 


145 For órevavriws with the genitive, cf. Hdt. 3.80, 7.153. rots káro) is dative of relation, 
as in the next clause. In the translation of DK, the construction of the genitive rof péaov 
is not clear: “denn was oben liegt von der Mitte aus, verhilt sich zu dem, was unten liegt, 
entgegengesetzt." 

146 pl. Tim. 62d. Bywater (52f) stigmatized the Philolaus book as a copy of the Timaeus. 
— -A&t. 2.10.1.—On 814 ràv adráv, cf. Epicharm. fr. 1, Reinhardt, Parm. 123. 

14? Hebd. 2; on its date, see below, ch. III 3, n. 63. The MS reading (according to 
Roscher) is. . . rotor xác rà de uévroi dvo kdrw elva (corr. Boll.). 

148 Of the other citations of the Bacchae, fr. 18 (where only the subject heading mepi 
MAtov is preserved) could be brought into connection with Arg (below, ch. IV 3), and 
fr. 19 (a mere allusion) with A14 (both are cited by Proclus). Can Báxya be a late, 
*romanticizing" substitute for the title Hepi dices? 

149 Fr, 13 = Nicom. in Th. ar. 25.17. 
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Plato's three parts of the soul, and their localization in the Timaeus, 
as well as the Aristotelian hierarchy of 8pemrucóv-yevrgrucóv, aloÜnrucóv, 
Aoywóv. But such an interpretation. demands an incredibly stupid 
forger!? with a remarkably profound conception of nature! What 
are we to make of puyd xai aioßmoıs in the heart? The words “soul” 
and “perception” are obviously not used in their broader signification; 
and this very fact suggests a pre-Socratic milieu. Yvyý means nothing 
more than "'life,"5? and aioßncıs goes with it, not as sense perception 
through the various specialized sense organs,15? but as the apprehension 
of stimuli, the faculty of being influenced and reacting.!°* Critias wrote 
that this kind of alodaveodaı was closely connected with the yvyy that is, 
to life; what is dead is dvaic6nrov. 


Democritus uses metaphors from botany in speaking of the impor- 
tance of the navel; the expression omépparos xarafloAá occurs in the 
passage about Philolaus in Menon's history of medicine (A27); both 
Empedocles and Diogenes of Apollonia know the hierarchy of plant- 
animal-man;!57 and the distinction between man and beast by the 


150 At Pl. Tim. 69d-70e, the three parts of the soul are localized in the head, the breast, 
and the belly. Bywater (44ff) thought that the Aristotelian tripartition of the soul and its 
functions was mechanically grafted onto the scheme of the Timaeus; but this involves 
the oddity of assigning the aic@nats, since it is the middle member, to the heart. And how 
does the buy come to be associated with it there? —Olerud, too, finds Plato’s tripartite 
soul in Philolaus (74f). Can anyone equate ivy) xol aloßyaıs with Ovpós? 

151 Schaarschmidt 12f. Frank (320ff) tries by arbitrary combinations to establish a 
connection between this and A12 (Juxwaıs ev &&adı cf. above, n. 41). The gradation 
seen in fr. 13 is inconsistent with the scheme of derivation in Ara. 

132 C£. Diogenes of Apollonia fr. 4: pux) kai vógows ("life and intelligence”), Hebd. 
10, 13, Hippoc. Vict. 1.7. Frank (321) translates correctly “Leben.” Cf. also Wilamowitz, 
Platon Il 91: “das Körperliche wiegt so stark vor, dass die Einheit des Seelenlebens, 
eigentlich die Seele als solche, überhaupt noch nicht erfasst ist.” 

155 Tf this were the case, the natural thing would be to localize sense perception in the 
head. Cf. Arist. fr. 95. 

154 On the pre-Socratic use of aioßyaıs, see H. Langerbeck, Aó£is émppvogis (Berlin, 
1935) 44ff. It means "sensation [Empfindung]," but is not used as a general term for the 
aggregate of the five senses (cf. Democr. fr. 11, Diogenes of Apollonia fr. 5). In non- 
philosophical language aloddveoda: means "perceive" or "comprehend" (Soph. Aj. 
553; cf. Thrasymachus fr. 1), or "perceive" and “feel” (a misfortune, for example, 
as at Soph. OT 424). Plants, too (Protagoras ap. Pl. Tht. 167c), and even lifeless things 
have afoßmaıs (cf. Hippoc. Morb. VI 386 L., Vet. med. 15). According to Hippoc. Morb. 
VI392fL., heart and diaphragm have nothing to do with thinking; and yet they alodavovraı 

páňora i.e. “feel” [emotions] most poignantly.” The philosophical concept of aioßnoıs 
is worked out in Plato's Theaetetus as something new (152c, I6oe, 186d-e). 

155 DK 88A23: 70 aloßdveodaı rijs Juxijs oixedrarov. Cf. Hippo Arr. 

156 Fr. 148:... meîopa koi kMjpa TÔ yevvwpévy kapr® kai uéMovri , . . Bywater refers 
to Chrysippus (SVF II fr. 806 = Plut. Stoic. rep. 41.1052: the embryo is aßdrep dvróv). 

18? Empedocles: Sharastani, DK I 358f, n.; Diogenes of Apollonia: Arg 844 (distinction 
with regard to $poveiv). Cf. “plant and animal," Diogenes fr. 2, and on the differentiation 
of man and animal, Alcmacon fr. 1a, Archelaus DK 60A4 86, Eur. ‘Tro. 671f. The hicr- 
archy plant-animal-man-god is known in the cast from Sumerian times (vase from 
Uruk, ANEP no, $02) to Iranian (J. Duchesne-Guillemin, Fast and West 13 [1962] 200). 
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criterion of voôs may be derived from Alcmacon. The tendency to think 
in terms of parallels and antitheses, which appears here in Philolaus, is 
unquestionably ancient. The thought of microcosm and macrocosm is 
also relevant in this context, insofar as the types of a e are 
brought into relationship with the organs of the body.5? In ae 
correspondences, once more, we find the orderly arrangement an 
“harmony” of the cosmos, here divided into four and to that p 
defined by number.** Thus this fragment fits into the general point o 
view shown in the others, even though there is nothing in it about 
Limit and Unlimited. : 
There is perhaps even less of this in the best-attested passage, that 
from Menon (A27-28). Here the subjects are heat and cold, the causes 
of disease, blood, bile, and phlegm—all treated quite in the manner of 
a physician writing in the tradition of natural philosophy. Living 
beings, we learn, develop from “the warm, for the semen is nn as 
well as the uterus. After birth the infant draws in air and expe ; it 
again "as though it were a loan.” This is how it cools RAS is 
explained from yuxew as preypa is derived from BAkyew. Whet er or 
not this is dependent on Prodicus, a relation which would give us a 
terminus post quem, is matter for controversy ^^^ The closest on 
ship of the passage seems to be, ‚once again, with ai cune o 
Apollonia The necessarily eclectic nature of Philolaus is 
especially clear in this instance. To be sure, a relationship to Pyt e 
orean cosmology has been alleged here. Just as, according to Aristotle, 
the cosmos breathes in the “unlimited” void, as the One, after its 
origin, sucks in the Unlimited, so the newly born, warm living 
creature breathes in the cool air; here again microcosm and ee 
are set parallel.1? Still, in order for the analogy to be really a, : ii 
general subject would have to be embryology, whereas here " bos. 
a completely formed infant making its first contact with t i air. 
Perhaps even to a Pythagorean it was more important to have | id 
ledge of a broad range of subjects than to have a perfect system. 


158 Olerud 72ff. u : 7 
159 In a fourfold division the power of the tetractys ts of course at work (above, ch. 
I 3; Il 4; above, n. 120). 
160 Cf. above, n. t. f ! , er 
183 Diogenes of Apollonia A28: yerwväcdaı ev Ti Bpéón dia, id le 
d doct EN 
dÜev rò Euburov Ücpuóv. e0fécs mpuxußevros od Bpépous rò yuxpöv eis to n 


beireoflar. This is like Philolaus A27: the living creature. arises from the waa in the 
warin and perad riy crelar eòias... mamäru 76 exros mvebpa duxpor Or... 
i ; thi ite similar. f 
Hippo, A10 also has something quite similar. m $ 
ie Above, ch. 12, n, 47. The connection with Philolaus A27 was seen by Frank (3271), 
Mondolfo in ZM (170), Olerud (a7), and Raven (in KR 113) 
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Philolaus could draw on a well established Sicilian and south Italian 


medical tradition, with names like Democedes, Alemacon, Empedocles 
and Acron.!9? 


. A medical milieu is also the source of the doctrine that the puy7 
‚soul or rather “life,” is in fact a "harmony" of the bodily func- 
tions.^t It is ascribed by Macrobius to “Pythagoras and Philolaus " ;195 
this can come from reliable doxographical tradition, but also may be 
an inference from the Phaedo, where this doctrine is discussed. Scholars 
saw long ago that this is the only point where Echecrates interrupts 
the account of Socrates’ last conversation: Bavuaorâs ydp pov 6 Aóyos 
obros avrılaußävera Kal viv kai del, TO dppoviay twa dv elvai Thy 
poxjv ... 16° This shows that, as Plato represents the matter, the 
soul-harmony doctrine was important for this Pythagorean from 
Phlius, who was a pupil of Philolaus.! If the order of the universe is 
dpyovia, then so is that of organic life, and the passage we have cited 
from the Hippocratic Regimen (n.114 above) shows how one could 
express the idea of "life" in musical terms, too. It is another question 
how this concept of harmony comports with the old belief in the 
immortality and transmigration of the soul. One has the impression 
that Plato, in this passage of the Phaedo, was the first to point out an 
embarrassing implication in the idea of the soul as a harmony.188 


163 is i 
came Macon sod Aag, the thesis is treated as specifically Pythagorean that illness is 
; er things, by Örepßodai Beppaoias . . . kai Evderaı, so that he: 
el. ; alth 
is dependent on the correct balance. This idea, however, is not only found in omi 
e. 4) Poe) a (Ar 1), but became a commonplace in Greek medicine (Keus 58ff, 
ràmer 3 . In this pa: i itisi : 
thowwht (aay passage of Philolaus, however, it is introduced only as an after- 
164 ; i 
doct dee He Dicacarchus fr. 11 (D., as well as Aristoxenus, frr. 118ff kept this 
ive); Heraclitus fr. 67a; Hippoc. Vict. 1.7f. For the soul as i 
r . 1.7£ a mixture, Par- 
menides fr. 16, Zeno A1 $29. The comparison between the soul and music: Pl Core 
482b, 525a, Rep. 443d, 432a, 441e, et saep. v i 
i Macrob. Somn. Sc. 1.14.19 = DK 44A23. The lemma may have read tüv ITvdayopelwv 
Tues pév, dy core PıAödaos (like Aét. 2.30.1 = DK 44 A20; Aét. 4.2.3 ascribes to Pythagoras 
Xenocrates definition of soul [above, ch. I 3, n. 73]). Cf. Plotinus 8 , ( P i 
IIvdayöpav), Philop. De an. 70.5. trt Oi dugi 
166 i 
EG est Asin was brought out by Déring, AGP 1892, 525ff; cf. also Burnet. 
. According to Aristotle, moddol . . . av coda teach that the soul i ; 
oul is a harmon 
(Pol. 1340b18, De an. 407b27). J. Moreau contested the attribution to Philolaus (La 
construction de Pidealisme platonicien [Paris, 1939] 374ff), suggesting that the doctrine was 


too “materialistic.” The danger is, h i 
' : ‚however, that, coming after Plato. 
reanism through idealistic glasses. 5 ‚we see Pythago- 


167 Aristox. fr. 19; above, ch. I 4, n. 40. 

168 Cf. also Arist. fr. 45. Wilamowitz 

. fr. 45. , among others (Platon II 90), believed that th 
enlightened Pythagoreans of Phlius no longer believed in immortality. Guthrie (I 310) 
emphasizes that the prohibition of suicide (Pl. Phd. 61d-c) presupposes a belief in im- 
mortality, An attempt to reconcile this belief with ideas of the soul as a harmony is 
made by H. Gomperz, Hermes 1932, 156; Rostagni, Verbo 101ff; Carcopino, Bas. 168; 
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There remain several passages in praise of number, cited by Stobacus 
in his prologue without indication of the title of the book they arc 
taken from.!? First comes a paean on the number 10, then one on 
number in general, which makes possible all our knowledge, is at work 
everywhere, and admits no ped8os 17° Throughout there is manifested 
an animation that is almost poetic, and a definitely rhetorical confor- 
mation of style—in the choice of words like zavreXijs Kal mavroepyos, 
cUpóvrov TG TH apna yeved, in placement of words (rác rav74, 
oddevi oddev), in the use of parallelism and chiasmus7! The content is 
simple, sometimes even trivial. Only one sentence, bearing on the 
theory of knowledge, is obscure, though not incomprehensible. 
Number “in the soul, in harmony with sense perception, makes 
everything knowable and mutually agreeable, working like a carpen- 
ter’s square, fixing and loosing the proportions of things, each for 
itself separately, those that are unlimited and those that are limiting.” +? 

Both in content and in expression there appear many points of 
contact with pseudepigraphic Pythagorean writings, and especially 
pseudo-Archytas. Verbal agreement with an expression of Plato's, in 
the context of the “nuptial number," is suspicious; for even though 
in this matter Plato is “Pythagorizing,” what that means, in his case, 
is not copying a striking phrase but following a line of thought. The 
author of the fragment uses twice the phrase 1) odola Tô åpðpð, three 


Wuilleumier 572; and others. One might refer to the expression dppovia éreyévero 
(fr. 6), but there is a danger of importing to the interpretation a degree of ideality that, 
though Platonic, did not belong to the early Pythagoreans. The idea that health consists 
in proper proportion and the reconciliation of opposites (above, n. 163) is not exactly 
identical with the soul-harmony doctrine, but also not contradictory to it, since illness 
does signify a threat, and finally destruction, to life. (Döring, AGP 1892 S25ff found a 
contradiction between A27 and A23; contra, Mondolfo in ZM 370.) 

169 Stob. 1 prooem. cor. 3 = frr. 11-12. (In DK I 412.15, Theo Smyrnacus is crroncously 
given as the source of fr. 12.) On what follows, cf. Frank 313 n. 1. 

170 MSS: pedos è odSapdds és dpıdpör &nınvei. Jacobs’ emendation dpmirve seems 
certain. 

11 75 dmopouvpévw mavrös koi dyvooupévw mavri..., moAdnov... TG duce ro 
ped8os, á 8’ dAdheıa oixetov ,. . TÂ TÔ apd yeved. 

172 karràv yuydy cannot mean “der Seele gemäss,” as Becker interprets (QS! 4.159). 
Cf. ps.-Archytas 38.19 Thesleff: év ápiv atrois karà dvyàv yvdows Térrapes (namely 
vots, émarhun, 9ó£a, alaßmaıs). From them comes truth, when the four yvdiowes become 
avubwvor, p. 39.3 Thesleff. “ Agreement with sense perception" becomes clearer. in 
ps-Archytas p. 36.22 Thesleff: &mırpiver SÈ ó vdos róv Aóyov óxa pév mori rò voaróv 
noripdddwy, öra 8€ mori 76 aleÜaróv ... For example, the vos recognizes the ratio of 
the octave as 2:1 by use of the voarov, but on the other hand, örı ouudavei it knows 
$d. Tas aloddoros. This also implies an allusion to the Adyoı in * Philolaus." —yvwera 
xal mordyopa must be predicative adjectives with mávza, as in Pl. Rep. 546b-c, mavru 
npooýyopa Kai pinta mpös dAAnda dmégqvav, Moderatus (ap. Stob. 1.49.32): rijv (áppoviav) 
rà 8iadépovra . . . oUpperpa kai mpoayyopa drepyatopévqv. (Here differing from Becker, 
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times d dou TA dpi!" and once d 70 dreipa kal. dvosjro kai 
dAdyw dou, Many parallels for all these can be cited from Pythag- 
orean pseudepigrapha, and in particular. the heaping up of various 
concepts to clarify two opposite dices; * but both form and content 
are unexampled in pre-Socratic or pre-Platonic philosophy. Here 
icis is not, as in fragment ı and fragment 6, an expression for “all 
that cxists," and also not the existence, in accord with natural law, of 
a particular thing; it is a rcalm or grade of Being. Precisely this kind 
of division or gradation of Being was unknown to the Pythagoreans, 
according to the testimony of Aristotle; they clung to the single, 
perceptible world and did not speak of immaterial odoia..175 Along 
with this goes the high poetic style of compounds like zavroepyós xai 


QSt 3.538 n. 5, 4.159ff, who construes: dpudlwv aicbjoe mdvra (rà [“ must be supplied "] 
yrwara xai mordyopa GAMAois | xarà yvpovas | $ócw. dmepydlerar owudrwr‘...) The 
yvópwv (on which see Newbold 179ff, following Boeckh 142ff; Heath, Math. I 78£) 
is the “square” or “set-square” of the carpenter. In mathematics it is the difference 
between two rectangles, then, more generally, of two similar polygons, or “figured 
numbers”. of this type (above, ch. I 2, n. 27); cf. Iam. In Nic. 58.19ff. But the word came 
to be used in a much broader way, especially since its etymological significance is so 
obvious. Iam. In Nic. 18.7 uses it synonymously with xavóv. According to Lydus Mens. 
1.15 the number 10 is yvipsov by virtue of being mávra xapaxrnpilovoa Kai... ópiLovoa. 
According to Nicomachus, ap. Th. ar. 79.23, the reyvixds voüs used the number 10 as 
Hérpq TÀv ÖAwv... kal orep yvópovi kai edOuvrypiw (cf. Th. ar. 81.15 = Philolaus 
A13: 10 is called rioris, ri . . . dexdde kai ris adrijs poplois nepi rv vrav od mrapépycs 
xaraAauBavopnévov [-o MSS, -ois Ast, DeFalco, DK, -wv Becker] mior Beßaiav Exonev...). 
—At DK I 412.2, Boeckh’s conjecture ocparóv (oopárov MS F) is untenable; this 
verb is attested only in the passive, and late. Heidel’s idea, that oôpa = &poropa, so 
that owuarodv = dÜpoiLew, is without parallel (AJP 1907, 79). Newbold's suggestion 
was better: looking for something to correspond to oxilwv, he proposed ovvázrov; 
ovpBddAww would be possible (cf. Heraclitus fr. 1262), though less probable paleo- 
graphically. 

7? He also has & 7 dpi&p.À) yeved, which has a poetical or mythical ring, and is also 
found in Plato (Phib. 66b): rò ovpperpov kai xaddv . . . kal «rávÜ' Gao. Tis yeveds ad raúrns 
éariy. 

1 Cf. above, ch. I 2, n. 119, esp. ps.-Archytas fr. 1 p. 20.15 Thesleff: ràv ógráv «oi 
Adyov Exowwar...., r&v dAoyov kai áppyrov... There are similar phrases in Aristotle, 
above, nn. 72-73. Cf. also Arist. Met. 1010a3: ý rod dopiorov $iacis, “ Eurysus” 
p. 88.11 Thesleff: 840 fúoies ev 7 Aw Tode... å pev fyrà kai rerayueva Kar Aóyov 
€xovaa . . . d © dppmros xai draxros kal dAoyos kal oùðeuiav advrafıv &xovaa, and above 
all the “Iepös Aóyos of "Pythagoras," Iam. VP 146 = 164.9 Thesleff: ràv åpiðpô odolav 
díBuov Eppev ápyàv mpoualeordrav Ta mavrós dpavó xal yas kai ras peratd $iotos, 
éri 5€ kai Ovnrõv (MS Oeiwv, corr. Festugiére, Rev. I 338 n. 3) kai ev xai Sarpóvæv 
Siapovds pilav... (Philolaus fr. 11: Beiw xal otpaviw Bic xol åvðpwrivw ápxd . . ;). 
—Mondolfo, in ZM 373f, sces the suspicious nature of the language, but would like to 
evade the difficulty by understanding odoía as“ wealth” and pointing to the pre-Socratic 
use of &pya (Parmenides fr. 10, etc.). Cf., however, the wording of Arist. Cael. 298228 
(Frank 313 n. 1): ràv dae Aeyouévow rà pév darw obaia, rà 8 Epya xal náðn rorov . . . 
with the alleged Philolaus, ra &pya «ai ràv odolav rà dpiduó. 

178 Above, ch. I 2. 
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2. Spurlous and Genuine in the Philolaus Fragments 


hi Tunes 17 and the 
i 5 > s,'7® and the 
favorites among the imitators of the Timaeus, 


+ 
mavreAns, a 
17? which seems to show a direct 


mr ; 
propensity for formations in -ıxos, 


connection with Aristotle.!7® " : 
On the other hand, there arc clear contradictions with the other 


e of their having in common the phrase r@v 
al Tov mepawsvrww— something that might 
d.’® To be sure, fragments 1-7 have an 
eral, comprehensive “being”; 


group of fragments, in spit 
npaypdrwv TOY TE Teip K 
very easily have been a l 
Lord) TÓv mpaypárov, but this is gen er 
de a have a peculiar mode of being, and Limiting and 
Unlimited are not characterized as two separate principles or drin 
Harmony, in those fragments, stands over the pair of opposites whic : 
first made it necessary, while here the “nature and harmony o 
number" is set over against the “nature of the unlimited and un- 


irrati ‘ i E ivocally, the 
intelligent and irrational.” “Soul,” jvy5, is here, unequivocally 


[15 * 33 66° 
comprehensive notion; knowledge takes place “in it, in agreement 
' in the fully developed sense. It is placed in a 


: , 
i nse perception, 
with sense percep n 


relationship of harmonious tension with thought, that is, 


number.!8° 


Thus fragment 11 shows so many suspicious features that it n 
have been composed in the fifth century B.c., but only after Plato s 
Aristotle and along with the rest of the Pythagorean pseudepigrapha. : 
But the status of fragments 1-7 is not affected by the rejection © 
from one easily imitated phrase there is no 


fraement 11, for aside c the 
: a definite difference. 


apparent connection between them, but in fact rn 
There is nothing in the manner of transmission to suggest t d ej 
should be taken together; in Stobacus, fragments I 1-12 arc introd = 
between “ Timaeus of Locri" and Aristotle, Platonically interpreted, 


182 
on one side, and pseudo-Archytas on the other. 


176 Cf. Hippasus, DK 18.11 (above, n. $0): number is zapáóerypa. mp&rov Koonomonas 


... Kpiricdv Koopovpyod Beod öpyavov. — 

17 A. Amman, -xos bei Platon, Diss. Fribourg, 1953. nee "M 

178 Arist. Met. 'g82a3ff lists these criteria of the highest goa: TÒ Tà xoAemó yvávaa, 
dpyixchrepov, arís vexev. Cf. Philolaus: yraypırd yap à $Vats à 


2 j f 
ee (yvwpkós is unparalleled; an easy altera- 


TÔ apie xai tyepourd kai dıdaokalırd . . 
tion would be to yvwarıxös). 
17 Fr. 11, DK I 412.2; fr. 6, DK I 409. if, cf. frr. 1-2. 


180 By contrast with fr. 13; above, n. 154. j T 
181 Aroi? possibility would be that someone issued a new, modernized edition 


in ci i i ne 
Philolaus’ book; but in any case there were several books in circulation under his nan 
; 
(above, n. 11). 
182 Theo’s report (106.10) tha 
could be based on the genuine boo 
cryphal fragment. 


> VE 
t Philolaus dealt with the number 10 ev rà mept pvoews 
k, in which he certainly discussed 10, or on the apo- 
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Along with fragment 11, no doubt, we must give up fragment 12, 
and its “ verteufeltes Lastschiff."!9? This in spite of the fact that the four 
elements are neither called by the Platonic term oroıyeia nor derived 
from polyhedra. Though it is quite thinkable that Philolaus took over 
his theory of the elements from Empedocles/** the mention of a 
“fifth” raises doubts.18° Our conclusion must be that here once more 
we have a popularizing enumeration of the elements by someone 
familiar with Platonic and Aristotelian teachings. 


Although some dubious material and some that is unquestionably 
spurious has been transmitted under the name of Philolaus, there is a 
group of fragments—1—7, 13, and 17—which can only be interpreted 
on the basis of pre-Socratic ways of thinking, not those of Plato and 
Aristotle and their followers. Here the proof of authenticity drawn, in 
an indirect way, from the doxographical tradition, is directly con- 
firmed; there have been preserved for us remains of a book composed 
by Philolaus in the pre-Platonic period, including both word-for-word 
fragments and doxographical reports, which advocates that philos- 
sophy of Limit and Unlimited, of number and harmony, to which 


183 Wilamowitz, Platon II 91. The principal opponents of the authenticity of this 
fragment have been Howald (64f), Theiler (Gnomon 7 [1931] 351f), and Festugiére (REG 
1945, 16 n. 4). Sachs (41ff) was able to treat it as genuine because it does not have to do 
with the regular polyhedra (cf. above, ch. I 3, n. 116; the inclusion of the reference in Aét. 
2.6.5, attributed to Pythagoras, as Philolaus Ars is of course a slender reed).— ... «ai 
6 râs odaíipas ÖAkds, reumrov—the impressive image of the ship is hard to give up. But 
there is no meaningful way to connect this with rpómews uv in A17 (Wilamowitz, 
loc. cit.), nor with Arist. Cael. 291a11, to which Cherniss refers (Pres. 186 n. 177). Burnet, 
EGP 294 1, compares wévros ris àvopoiórqros, Pl. Pol. 273d, which he thinks should be 
equated with the drepov. Richardson, CQ 1926, 116ff adduced the úročœpara of Pl. 
Rep. 616b; cf. also the references collected by Diels, DK 1 413 n. The word öAxas remains 
an embarrassment. It is a technical term of the shipping industry, and presupposes some- 
thing éA«ov (cf. Wilamowitz, loc. cit.: “das versteht niemand, auch wenn er sich's 
abzuringen glaubt”). The noun 6 öAxös, however, which Wilamowitz proposes, means 
“coils,” not “covering” or “rounded sphere." (It is only by way of the Latin volumen 
that Wilamowitz can make his way from one meaning to the other. Rostagni [Verbo 
S6ff] agrees with Wilamowitz [referring to Orph. hymn. 87.3, where death Yuxnv Opaveı 
kai owparos dAxév—an almost incomprehensible expression, where Dieterich felt con- 
strained to conjecture óykov; see Wilamowitz, GIdH II 516 n. 2]; see also Mondolfo, 
Inf. 286.3.) Timpanaro Cardini (1946, 331ff) wishes to interpret óAxós as the mveüpa 
drawn in from the sphere (above, ch. I 2, n. 46); but there are no parallels to support this 
either. The only recourse is to understand óAx«ós as an adjective, with Frank (318 n. 2) 
and, before him, Mullach (II 6), who conjectured 6 râs o$aípas oAKos «aifjp». The 
ai jp causes the movement of the heavens and with a auvedeAkeodaı causes all movement 
in the air and on earth (Arist. Mete. 341a2; cf. Th. ar. 81. 19ff). Thus we shall read: «at 
6 ras ogaipas óÀ«óv, meumror. 

184 On the close connection with Empedocles in the theory of the sun, cf. below, ch. IV 3. 

185 According to A16 (first halt), it is not a " fifth element” but fire which is the zepiéxov. 
Cf. P. Moraux, RE XXIV 1181- 1184. 
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4. Fifth Century Reflections of Pythagorean Philosophy? 


Plato alludes in the Philebus and which Aristotle ascribes to the Pythag- 
orcans. This may well be the only written exposition of Pythagorean 
number theory before Plato.!5* The book is hardly likely to have been 
a smashing success; perhaps it would seem to us almost as odd as the 
book On Sevens. The author’s own intentions and the borrowed 
philosophical terminology do not always fit harmoniously, so that 
much seems tedious or awkward, and much unsystematic or eclectic. 
Only in the science of Archytas (who was the teacher of Eudoxus) and 
in the philosophical reinterpretation of Plato did Pythagoreanism 
attain to a form in which its real influence could develop. 

We shall have to test the result reached here by considering the 
musicological and astronomical doctrines of Philolaus in the framework 
of the history of those sciences. Here too we shall find that the N 
fragments represent a stage before Archytas, Eudoxus, and Plato, an 
that one cannot, without serious qualification, speak of a specifically 
Pythagorean science before Philolaus. 


3. REFLECTIONS OF PYTHAGOREAN PHILOSOPHY IN THE 
FIFTH CENTURY B.C.? 


If the earliest book of Pythagorean philosophy was not composcd 
until the latter part of the fifth century B.c., the gap between it and the 
historical Pythagoras is uncomfortably wide. In order to close it, or at 
least to narrow it, many attempts have been made to date individual 
doctrines, in the realm of science or natural philosophy, in the carly 
period; in this way Pythagoras himself could be assured of the credit of 
providing the "germ," or at least the initial impulse, for the d 
development. Philolaus himself probably thought D. his doctrines : 
merely an explication of the wisdom of Pythagoras. If that were t iE 
case, it would affect our interpretation of the Philolaus fragments: 
we should expect more genuine Pythagorcan tradition and less 
eclecticism. But when the Philolaus fragments are trcated as spurious, 
the search for chronological clues becomes really crucial. There is, in 
fact, not a single piece of direct evidence to be found. The later pee 
tion, though it uses the name of Pythagoras, is contaminated with 


Platonism and must be ruled out of court? And the older, reliable 
188 Aside from Archytas, though he seems to have devoted himself more to specific 
problems, and from Ecphantus, who took his own way. 
1 Above, ch. HI 1, n. 98; I 4, n. 36. 
2 Above, ch. 13. 
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evidence has to do with the Pythagoras legend and the acusmata. It 
reveals the picture of a shaman-like sage and a Bios lived in accord with 
his precepts,? a life in which philosophy or science, as the Greeks 
understood it, does not necessarily have any part at all. The acusmatici 
later on, did not recognize the mathematici as Pythagoreans. " 
If there is no direct evidence, can indirect testimony be found, for 
example reflections of Pythagorean teachings in the works of other 
philosophers? They may have taken over Pythagorean material, or 
entered into polemic against it. Since the day of Tannery scholars 
have been treading this path, with growing confidence. They attempt 
to discover doctrines of Pythagoras from their influence, as an astrono- 
mer sometimes infers the existence of a hitherto unknown star from 
irregularities in the course of known planets.5 In this way a temptin 
chapter of the history of philosophy may be built; erratic boulders and 
unidentifiable gravel coalesce into a comprehensive structure. The 
suspected interaction of the Eleatics and Pythagoreans, in particular 
becomes a living dialogue. Parmenides, the apostate Pytha orean, 
sets up his own system in opposition to that of the school vin re- 
sponse, the Pythagoreans revise their theories, only to be subjected 
to new attacks, by Zeno; this forces them to undertake further 
revision... 

This structure, however, rests on a shaky foundation. It is true that 
there are many points of contact between what Aristotle or the later 
tradition attributes to Pythagoreanism, and pre-Socratic doctrine; but 
to conclude immediately that these come from a Pythagorean ori in 
would be to presuppose what ought first to be proved. It is also possible 
in each case that a later Pythagorean like Philolaus, in an eclectic spirit 
borrowed material from others, or that the later tradition is wron | 
ascribing to Pythagoras material from a foreign source." Again, has 


3 Above, ch. II 3-5. 


4 Tanne ScH 125, on Pythagoras en l’absence de ocument entique: 
ry, H. " y g : n d nts authen ques directs 
. nous ne pouvons deviner ses opinions particulieres sur monde e par les traces 
e pow d er se: t I le ond qu ar | 
q s ont p er dans les écr € ses mporain: s penseu a gene 
uelle: t pu laiss its d conte s ou de seurs del 
g ration 
suivante." —Cherniss (Pres. 387, 1$7 n. 68) considers the number atomism" deduced 
from Zeno so certain that he uses it as a basis fro wW h to € ristotie (3 f; 
m hic! criticize Al 1 9 
- ° LN ). ( 
cf. ch. I 2, n. 66). Raven KR 236, PyEl assim) cons! S a eir re. onsnip to 
y P ders that th relati hip to the 
Eleatics provides our onl opportunity to learn any detail or to arrive at any chronolo 
p y y y y gical 
determination for the P ythagoreans; he kno WS, though, that this method is “hazar dously 


5 The comparison is made by J. Stenzel i i 
and Gigon Urspreng tat y J. Stenzel, Metaphysik des Altertums (Munich, 1931) 46, 


5 Consider, e g. Philolaus’ theory of the sun below, ch. IV and the astrono 
, , 
( A ( , 3), tronomical 


B- the doctrine of the slements ove 3, n. 113), Or the division of thc carth 
E the doct 4 elements (abc e, ch.i n. T 
into 5 zones (belo w,c h. IV 1). , l 


278 


1 Fi fth-Century Reflections of P thagorean Philosophy? 
y we y Eyed phy 


appears both in Pythagorcan and in other sources may go back to a 
common source rather than being the result of mutual influence.” In 
each case, proof of an “irregularity in orbit” would be of decisive 
importance in the evaluation of the indirect source, proof of a change 
of direction or a distortion of the course of thought and the system 
which could only be explained on the basis of external influences. But 
this is a very difficult thing to prove, even in the case of Plato, and 
scems to lead to nothing but further controversy; for the pre-Socratics, 
preserved only in sorry fragments, it is practically hopeless. 
Unknown quantities keep multiplying, for the nature and character- 
istics of Pythagoreanism, whose influence and diffusion one is trying 
to determine, are far from being clearly understood. In order to get 
any kind of start, one has to take something or other as presupposed, 
“given.” Scholars have frequently regarded it as almost self-evident 
that the Pythagorean doctrine of Limit, Unlimited, and number must 
have existed from the day of Pythagoras in some form or other, which 
in any case was abstract and philosophical ; in this way, the only ques- 
tion is to decide what aspects of it Parmenides and Zeno presuppose.? 
But this is the very thing—the existence of these doctrines before the 
book of Philolaus—which ought to be proven first; and particular 
attention should be paid to clarifying the nature of a philosophy with- 
out written documents. Other scholars, whether consciously or not, 
proceed on the assumption that Pythagorcanism had certain. general 
characteristics: it was a powerful religious movement, the source. of 
all non-Homeric elements of Greck religiosity;!" or it is the great 
synthesis of religion and science, featuring the cura animarum as the 
special concern of philosophy, and celebrating the harmony of man 
and cosmos.!! Or, finally, it was the source of exact science among the 
Greeks, responsible for all significant attainments, especially in the 
realm of astronomy and mathematics? Each of these hypotheses 


8 Cf, above, ch. HI 2, n. 31, on "OAuumos, below, ch. VI 2, on even and odd. 

? Raven proceeds, tacitly, from this premise. 

10 To carry out this idea consistently, Homer himself must, it is thought, have been 
revised in the light of Pythagorean ideas. The second part of the Nekyia is thought to be 
Pythagorean (Od. 11.565-632: Delatte, Litt. 135; Od. 11.601ff, and also 576-600: Cumont, 
Symb. 369 n. $, Lux 190); also the Second Nek yia and the "Gate of dreams” (Od. 24. f, 
19. 562ff: Carcopino, Apátres 202 n. 94, 208 n. 128); perhaps also Od. 19.27E (V. Bérard, 
RPh 45 |1921] 231; Homère, L'Odyssée |Paris, 1924-1925] ad loc). Onomacritus the 
Orphic (i.c. Pythagorean) is likely to be the forger, thinks Carcopino (Apátres 208 n. 128). 

n Cf., eg, Gigon, Ursprung 12: “dass mit Xenophanes ein neues Element in der 
Philosophie auftaucht . . . Und da wir wissen, dass Xenophanes . . - Pythagoras gekannt 
hat, nennen wir dieses Element Pythagoreisch." 120: “Thema wird nun das Schicksal 
der Seele und die Erziehung der Seele zu ihrem Schicksale.” 


1 Chs. IV-VI 
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contains something that is attractive, and perhaps a measure of truth; 
but as long as they are not defined and supported by direct evidence, 
they will not serve as the foundation for reconstruction of the system. 
An cpoch in which a unique development in the history of thought 
took place, like the period of something more than a hundred ycars 
between Pythagoras and Plato, surely saw inner transformations even 
in apparently stable traditions. In the relation of religion and ration- 
alism the center of gravity must have shifted. If we take the legend of 
Pythagoras, the acusmata, and the accounts of the acusmatici as seriously as 
they deserve, we realize that within his school it was only after the day 
of Pythagoras that the movement from myth to science took place. We 
also run the danger, influenced by Plato's evaluation, of seeing the 
pvovodoyia of Anaxagoras, for example, in too rational and nonreligious 
a light, and disregarding mythical and religious forces which were at 
work in this arca as well. 

It is a reasonable guess that thinkers from Magna Graecia would 
show Pythagorean influences; but only meticulous study of the internal 
and external evidence can raise this possibility to a probability—to say 
nothing of certainty. 

Most important of the relationships between Pythagoreans and other 
groups are those with the Eleatics. Geographically these were close to 
the south Italian centers of the Pythagoreans, and the abstract, im- 
material character of their philosophy naturally results in coincidences 
with a philosophy of number. In addition, the ancient tradition makes 
Parmenides and Zeno Pythagoreans, or at least pupils of Pythagoreans.18 

Even in Xenophanes Tannery saw polemic against a Pythagorean 
teaching. Diogenes Laertius paraphrases his idea of god, ddov 8€ ópáv 


13 The statement of Sotion about the hero shrine that Parmenides dedicated to his 
teacher Ameinias, the son of Diochaetas, may be derived from a genuine inscription 
(D.L. 9.21), though it would still be doubtful whether Ameinias was called a Pythagorean. 
For Parmenides and Zeno as Pythagoreans, see Anon. Phot. 439235, Strabo 6, p. 252, 
Procl. In Parm. 619.4 Cousin (DK 28A4; Proclus cites Nicomachus as his source, but 
there is a variant reading “Callimachus,” which is taken into the text by Cousin and 
Stallbaum, and later accepted by Zeller I 680.1; the Latin translation makes the reading 
* Nicomachus" certain: R. Klibansky, Plato Latinus VII [London, 1953] xxxii; Callim. 
822 Pfeiffer, is among the “delenda”). Cebes Tab. 2, lam. VP 267: Parmenides and 
Melissus in the catalogue of Pythagorcans; cf. schol. p. 150 Deubner, lam. VP 166; 
cf. ch. H 4, n. 106. Down to imperial times there was a guild of physicians in Elea which 
traced its history back to Parmenides. The president had the title $wAapyxos, which is 
reminiscent of the Pythagorean dvrpa (above, ch. II 3, n. 197). Cf. P. Ebner, Rassegna 
storica Salernitana 23 (1962) 4ff; M. Gigante, Parola del passato 19 (1964) 135-137, 450- 
452; P. Merlan, AGP 48 (1966) 267-276; H. Jucker, MH 25 (1968) 181-185. The feud 
between Pythagoreans and Eleatics, which most scholars have believed in since Tannery, 
is not hinted at in the ancient sources, as Capparelli emphasizes (I 267ff). 
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«ai ddov dkoUew, 4 pù) jedvrow dvamveiw.\® But according to the Pythag- 
orcans the cosmos breathes in the Void, or Unlimited.!? Xenophanes, 
Tannery concludes, is rejecting this idea, thus presupposing that it had 
been stated. If this were right, an essential motif of Pythagorean 
cosmology would be older than Xenophanes, peikaps suggesting, in 
the opposition of kógspos and nveðpa the theory of zépas and drepov in 
general. l re 
But this conclusion is anything but certain. Xenophanes is not ta ing 
about the cosmos, but about god, and it is a much mooted question 
in the interpretation of Xenophanes whether his god is to be equated 
with the universe.1® But even if this question were to be answered in 
the affirmative, it would be just as reasonable to suspect an allusion to 
Anaximenes as one to Pythagoras;!? in fact it is impossible to prove 
that he is voicing criticism of any particular person. obe 
reacting against the naive, anthropomorphic conception of the gods. 
The principal criteria of a living being, along with the ability to see, 
hear, and apprehend psychologically (voetv), are breath and ia 
The god, “as a whole," exercises the former functions, but not the 
latter. There is no more reason to suppose the denial that he breathes 
is directed. polemically against contemporary philosophers than the 
denial that he moves about.?° 
Parmenides has been exploited much more as a source for Pythag- 
orean philosophy, though in a different way. Tannery maintained 
that the doxa section of his poem, with the specific statement that 7 
teachings are “deceptive” (fr. 8. 52), was a doxography, from a e e 
point of view, of Pythagorean cosmology.?! Later writers claimed that 


14 This much is preserved as a directly quoted fragment (24). 
15 D.L. 9.19 = DK 21AÀ1. 


16 Above, ch. I 2, n. 46. 
17 a HScH 125ff, followed by Burnet, EGP 108; DK I 11 i n.; Rostagni, 
Verbo 25; Rey 134, 207ff; Mondolfo, ZM 314ff. een FA a RER 
: ‘i H . B H H 5 ; 
18 The case for a pantheistic interpretation is argued by Zeller, nn 
i ff) believed that world and god we 

Tannery, HScH 125. Reinhardt (Parm. 1161 i 
suc Xenophanes. Aristotle’s comments in Met. 986b1off are of course not con 
gom EGP 108, refers to Anaximenes fr. 2. The Pythagorean won a 
by Aristotle can be brought into connection with Diogenes of x d t d 
i i im. s agains! i 
th Philolaus (above, ch. III 2, n. 161). Pl. Tim 33c argue j l y 
ie E This is of course directed against the Homeric tales of the gods ; epu it d 
without saying that Homer’s gods breathe. Cf. Aesch. Eum. 651, on Zeus: oùôèv aodpaivo 
Pe For the interpretation of the doxa section as a RR : a 
icati ans: Tannery, HScH 232ff, Burnet, I: š 

arm. 63. Application to the Pythagoreans: Tannery, : 
i M War: Mondolfo, ZM 326f, Inf. 286ff, Cornford, CQ 1922, 137, PlParm iff. 
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in Parmenides" particular manner of developing his argument there 
could be seen a reflection. of Pythagorean mathematics.?? Then, 
finally, Raven sought to explain the Parmenidean predicates of Being 
as a polemical expression against the Pythagorean doctrine of oppo- 
sites. 23 

The world of doxa is, in Parmenides’ poem, the result of opposition 
and interpenctration of the contrary powers of Fire and Night. The 
attempt to bring this into relation with the Pythagorean opposition of 
Limit and Unlimited has led to contradictory results.24 There is not a 
single detail that can be shown to be exclusively Pythagorean ;# there 
is nothing in Parmenides about number and mathematics, nothing in 
the realm of doxa about Limit and Unlimited, and nothing about the 
harmony which unites the opposites. Pairs of opposites played a part in 
Ionian physical philosophy from the time of Anaximander, and also 
in Alcmaeon. Their reduction into a single opposition is a result of 
Parmenides’ fundamental thesis; as he comprehends Being as a unity, 
the multiplicity of the world turns out to rest on one basic contradic- 
tion.?® Thus the doxa section of the poem is for this very reason a 
personal achievement of Parmenides—a fact generally accepted since 


22 Gomperz, GrD 136; Rey, 189ff; Cornford, PlParm 29, PrSap 117. Contra: Szabó, AA 
1955, 67ff; 1956, 109ff; cf. below, ch. VI 1. 

23 Raven, PyEl aiff, KR 274. Similarly, K.-H. Ilting, ABG 9 (1964) 103-131, tried to 
show that meipas-äreıpov in Parmenides presupposes a Pythagorean doctrine. 

24 Tannery, HScH 207 and 235, equated Night with earth (with Arist. Met. 986b34 — 
A24) and with Limit, and Light with Unlimited. On the other hand, Burnet (EGP 
109, 186f, followed by Rey 208, 273, 372f) equated Night with mvelua and Unlimited, but 
Light with form and Limit. (This is in harmony with the placement of Light and Darkness 
in the table of opposites, and fits in with the fire doctrine of Hippasus, DK 18.7.) Mondolfo, 
ZM 327, Inf. 345ff, assumes a reversal of positions: the Unlimited was originally a dark 
avedpa until, after Philolaus, it becomes the fiery aether (wepıexov, A16); Timpanaro 
Cardini argues against this (1946, 328ff). 

25 The astronomical system of oredavaı (A37, fr. 12; below, ch. IV I) carried on 
by Plato's system of odovdvAo: (Rep. 616c; cf. Morrison, JHS 1955), comes from the 
fiery wheels of Anaximander. On the relation of Anaximander and Parmenides, cf. 
Fränkel, WF 186ff. Why Pythagoras is thought to be the intermediary is hard to see 
(Tannery, HScH 237).—On “Odvpros, above, ch. III 2, n. 31. *Avdyxn, absolute necessity 
conceived of by thought, is a discovery of Parmenides. (It is of course a misleading con- 
vention to spell the word with a small alpha at fr. 8.16 and a capital at 8.30 and 10.6.) 
The later tradition has no indication that dváy«y is specifically Pythagorean (Tannery, 
HScH 242ff; above, ch. I 3, nn. 143-150. At Emp. fr. 115 *Avayxy decides the fate of the 
soul, but in Pi. fr. 133 it is Persephone, and in the Gold Plates, Moira).—There remains 

the “right-left theory” of his embryology in fr. 17 (cf. E. Lesky, AbhMainz 39ff). The 
association of right with male and left with female appears in the table of opposites; 
but this leads nowhere except into a realm of pre-philosophical musing about analogies 
and “order.” See G. E. R. Lloyd, JHS 82 (1962) 56-66. On the astronomical discoveries 
that are ascribed to Parmenides, rivaling those of Pythagoras, see ch. IV r. 

*® Reinhardt, in particular, has worked out the argument for the origin of the doctrine 
of opposites in the thought of Parmenides (Parm. 71ff, 236ff). 
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the day of Reinhardt.” There is nothing to impel us to insert, between 
the lonians and the philosopher of Elea, a specifically Pythagorean 
doctrine of opposites?" . | ; 
According to the view of Raven, Parmenides arrives at his pro- 
nouncements on the édv as an alternative to the Pythagorcan doctrine 
of opposites. The dv is limited, single, indivisible, and oo come 
into being or perish, while in Pythagoreanism Limit 2 s nus 
against the Unlimited, and in a cosmogonic process the One deve T 
into a Many. Raven himself, however, acknowledges that Pani 
takes his stand, on principle, against any kind of cosmogony, an 
this takes the force from Raven’s argument. For there is no way of 
showing that Parmenides is aiming at a specific Pythagorean Me 
To be sure, his preference for epas is significant, and to a modern t : 
solution of Melissus seems more natural. But this is Ben a nc o 
pre-philosophical valuation; the connection of mépas and D E 
deeply rooted in Greck language and thought. He explicitly in 
the notion of condensation and rarefaction advanced by Anaximenes. 
This shows that Pythagoreans were not, at least, his only opponents. 
In fact, there is nowhere any unequivocal indication that Parmenides 
poem presupposes any Pythagorcan science or philosophy. 


There may be relationships on a different level. The prologue, in 
which Parmenides depicts, in the present tense, a journey in a horse- 
drawn chariot beyond the great gate, to a meeting with a divinity and 
the revelation of truth, is, as has long been recognized, equivalent to a 


2? Reinhardt, Parm., passim; cf. Frankel, DPh 463f, WF 179ff; Schwabl WS Ba 
Raven, too (PyEl 37), argues against connecting the doxa section ofthe poem with Pythag 
oreanism. 

28 This hypothesis has been advocated by Schwabl, WS 1953, 

6) 148; Ilting (above, n. 23). 
us ps 41f. dn date of the table of opposites, see above, ch. I 2, n. 120. en 
and Raven believe in a reformation of the Pythagorean as : iioi dd e 

iti i ford thinks they put forward their "number m. 

critique of Parmenides. Corn 1 t cu uL 
i ~ h carries the opposites in itself; 

n thinks of the One as even-odd, whict PP i 
bold that plurality can emerge from unity. On the priority of the One as even: odd, 
, ch. I 2, n. 52. . 
ce 22ff. Cf. Reinhardt, Parm. 50; Szabó, AA 1953-1954, 247. en ae 
been the principal opponent of the attribution of Pythagorean ee A ee 

; . “tatsächlich deutet denn auch nicht ein einziges Wort bet c 
nn i leatisches hin”); cf. N. B. Booth, Phronesis 2 
t Fremdes, Aussenstehendes, Nicht-E catisches h ‚ck. N. h, Pi s 
€: e No Fränkel rightly ignores the relationship with the Pythagoreans, in his es 
en E. L. Minar, “Parmenides and the World of Seeming, Se 70 (1949 
41-55, sees relationships principally in the personal and the socio-political realms. 


63f, 68f, AAHG 9 
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Journey into the next world." We may compare it with Aristeas or 
Epimenides, as well as the shamanistic healing of illness and the journey 
of the dead into the other world found in southern Italian sources 
especially the katabasis of Pythagoras.® Parmenides puts his Knbwlede 
into competition with older wisdom. Light and Night represent the 
realms of life and death. The goddess “sends the souls, now from the 
visible into the invisible, now back again." 33 This means that the 
existence of the soul is antecedent to the cycle of life and death, and 
implies a kind of transmigration. Further, we learn of the Jaipur, 


; V. ise 2 
mayra yap <i> arvyepoto Tókov Kai uiios apyet. 


“Hateful birth and intercourse”—such a phrase cannot be a simple 
formulaic allusion to the pains of childbirth ;* the attitude of disease 
and revulsion expressed in the word orvyéew, orvyepós is contrary 
to normal feeling and betrays a remarkable degree of alienation from 
ordinary ways of thinking. 


^ $ \ 
kAadad re Kal kókvoa iav dovvndea xdpov 


—this is Empedocles’ reaction, as expressed in the Katharmoi, to 
entrance into human life; and a Pythagorean acusma calls our birth a 
punishment.® Such a “puritanical” attitude to life, which sees our 
existence mainly as a burden and a punishment, can scarcely be called 
anything but Pythagorean, especially in southern Italy. This with- 


31 Cf. Diels, Parm. off (where, at pp. 14f, we already find the word Schamanismus); 


Nestle in ZN 727 n. I Morrison, JHS I955; Cornford, PrSa 8; Meul e 
3 p 115, i 171f. Cf. 


3? Cf. Burkert, Phronesis 1969. 

33 Simpl. Phys. 39.19 (DK ad fr. 13); cf. Rohde, Psyche H 157£ = 372f Eng. ed. (though 
he takes no account of frr. 12 and Ar); Zeller, too, recognizes here at least a relationship 
with the doctrines of metempsychosis (I 722 n. 2). The fact that perishing is named before 
coming-to-be shows that death is not an end. 

3 Fr. 124. Zeller (I 722 n. 2), opposing M. Ritter, who had seen the correct answer, 
would like to interpret arvyepós here as meaning nothing more than the pains of labor; 
but the wöives, though they may be mxpai (Il. 11.271) are also &parai (Pi. Ol. 6.43). 
Pn ee ae arvyepós surely casts its influence over iés. Above all, in Greek usage 

eath, or Hades, is aruyepös; orvyepós rókos is parallel to 6s Ai d 
ne P aruyepos Ains (Il. 8.368)— 

3 Empedocles, fr. 118; lam. VP 85. On the concept of " puritanism" introduced by 
Dodds, see above, ch. II 3. One might also refer to D.L. 9.22 = At: yéveatv re dvßpwrwv 
e£ HAlov mp&rov yevéobar—if the text is accurate. Cf. Burnet, EGP 190 n. 4; differently 
Zeller I 718 n. I. Also see Pl. Symp. 190b, and below, ch. IV 3, on the mythical descent 
of human beings from the sun and the moon. The Pythagorean acusma says that the sun 

and moon are the “Isles of the Blest” (above, ch. IV 4, n. 72). 
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drawal from the world of the senses, and concentration on the solitary 
“Is,” has its prototype in yoga-like exercises in concentration, and in 
“shamanistic” ccstasy. Parmenides" doctrine of Being is, to a degree, 
a transposition of the theory of immortality to an entirely new planc. 
It is not from Pythagorcan science or philosophy that this man takes 
his departure, who himself initiated a new era in Greek philosophy, 
but from that complex of "shamanistic" prophecy, unusual beliefs 
about the soul, and puritanical outlook on life to which the story of 
Pythagoras and the acusmata lead us. 


Some have thought they discovered in Zeno's polemical argumenta- 
tion still more specific references to Pythagorean philosophy and 
mathematics. In Plato’s view he was defending Parmenides against 
those who made mock of his doctrine of the one Being, by proving 
that the assumption of plurality was even more absurd,” and it has 
been thought that the partisans of plurality could only be Pythago- 
reans.3® The complex of fundamental problems that makes its first 
appearance in the paradoxes of Zeno is still live in modern logic and 
mathematics,?® and this gives an additional incentive to understand 
Zeno’s arguments as fully as possible and to identify his opponents. To 
be sure, even the most determined advocate of his relationship to the 


36 Cf. Fränkel DPh? 417-420, and above, ch. II 3. 

37 P]. Parm. 128c, not of course a direct quotation from Zeno about his book, but 
Plato's view of the matter. 

38 Tannery, HScH 258ff, and Burnet, EGP 314f, who argue that, since the atomists 
and Empedocles were later than Zeno, only the Pythagoreans could fit the circum- 
stances and that Zeno was not likely to be attacking ordinary common sense, because 
that is inexpugnable. Plato, however, speaks of others “ making fun” of him (xrapqdeiv), 
and that does not require a formal philosophical system.— Tannery's thesis was developed 
further by Cornford, CQ 1923, 7f, PlParm s6ff, who was supported by others, notably 
Lee. Cf. Stenzel, Metaphysik des Altertums (Berlin, 1929), 45 f; Cherniss, Pres. 43 n. 165, 
95 n. 401; Mondolfo, Inf. 238ff; on the mathematical side, Hasse-Scholz. It was contradicted 
by Zeller I 752 n. 1; Junge, Symb. Joach. 232ff; Heidel, AJP 1945, 21ff; Vlastos, Gnomon 
1953, 31; Fränkel, WF 234 n. 1; G. E. L. Owen, Proc. of the Arist. Soc. $8 (1957-1958) 
199-222; D. J. Furley, Two Studies in the Greek Atomists (Princeton, 1967) 44-56; above, 
ch. I 2, nn. 66-74. For the specifically mathematical aspects, van der Waerden, MtAun 
1940-1941; doubts: Booth, Phronesis 2 (1957) 1ff, ooff; mediating: Mau, Inf. —Plato and 
Simplicius speak of a single book of Zeno (Heidel, AJP 1945, 22). According to the Suda 
(A2) Zeno wrote, along with other books, one with the title /Ipós rots diAoadgous, 
and this is taken as a reference to Pythagoreans (Burnet, EGP 312 n. 2; Lec 8; Joly 116; 
cf. Burkert, Hermes 1960, 170). Zeno was regarded as the ancestor of skepticism (D. L. 
9.72; cf. 9.99); one might say that, just as Sextus Empiricus divided philosophy into logic, 
physics, and ethics, and wrote books apés AoytKovs, mpös ducwos, mpós nBıxovs (Math. 
7-11), so Zeno wrote mpös rods duAoaódovs, but this is an indication of content, which 
became a title only in the Suda; it has nothing to do with Pythagorcans. 

3 Sec, for example, Bertrand Russell, Mysticism and Logic (London, 1917, repr. 19$0) 
8off. 


#4 Si / MAUD 


Pythagorcanst" admits that his arguments against movement. and 
against the idea of space are expressed so generally that it is im asbl : 
to relate them to any historical persons. It is only the ar fe 
against plurality that are referred to specifically Pythagorean de 
a mathematics of infinitesimals or a “number atomism." ^ 

In the directly quoted fragments, Zeno formulates the thesis to b 

refuted as generally as possible: ef oA eorw (frr. 1, 3). This is int i 
preted, “there is a plurality of concrete things E ad of raa 
concrete bodies is a number, or plurality of units.” This wa of 
understanding the phrase is supported by the fact that some de d 
signate the " plurality," against which Zeno is speaking, mores ecificall ; 
as a wAnOos évddwv"®; but, thanks to the thoroughness of Simplicius = 
can see precisely how this tradition came to be, and can show ihat it 
represents a diversion from Zeno's own thoughts and manner of 
speaking. d 

In the second book of the Metaphysics, Aristotle discusses alon 
with other problems, those of & and óv, in the tradition of "Dio 
Parmenides, Here he mentions the view that & is identical with the 
point and remarks that the latter would be, xarà 76 Zývwvos d&loua 

nothing."e This is a reference to fragment 2, which we cil 
Zcno s own words, and nothing else. It is employed in the context of 
Platonic discussion; and the definition of a point as povàs béo ë 
too, belongs to Plato and not to Zeno. di 

Eudemus, also following along Platonic lines, develops the antinom 
of čv and oAAd, which he regards as solved by the Aristotelian ved 
tion between Suvdjer and Evepyeia.% Then, with a gasi, he adds a 
dictum of Zeno’s: xai Zhjvawá hacı Myew et tis a)TÓ To & amodom ri 


40 Lee 64. 
#1 Cornford, PlParm 58; cf. Raven, P 
: ; cf. » PyEl 71; Tannery, HS i 
view of the history of mathematics, below, ch. VI 1 d 3 RE RE 
a PAP HS Be Be with comm. pp. 24ff (Lee introduces these 
s i estimonia first, and only later interprets the verball 
Among others, Burnet refers to this evi ERO nA EA 
; i evidence (EGP 315; also R. P: 
the definition of pluralit se i er 
r rality as a “number of units” as a criterion for P i 
Mos NA the idea of “number atomism” at 67ff). General Pe 
‘riinkel, ? 213.1; Heidel, AJP 1945 23; Booth, Phronesi 
speaks of “ones,” as does Zeller I ; “jede Vielzahl eine Anza ee a 
ror ; 749: “Jede Vielzahl eine Anzahl von Einheiten” 
rn i " » : found in the word éy«os (Zeno A28 = Arist Phys AT 
e " Stadium") a Pythagorean technical term for the “unit-points” (£ i i 
u i c t-points" (followed b 
197). But óyxos is used for a ph 1“ = FF MCN d 
19 ysical "body" generally; cf. Pl. Th 
Vim. 31c, Heraclides frr. 118, 120: fre i i a a a 
"n. 3re, i e d à ; frequent in Aristotle. I i 
Aristotle is using his own terminology here or Zeno’ E DI RN 
® Arist. Met. 1001b7. : 
** Cf. above, ch. I 3. The i int-li 
SQ » ch. I 3. gradation point-line-plane-solid i i i 
1 liig passage, docs not occur in Zeno’s own WE (frr. 1-2) x QD QE 
5 Fr. 37a W. = Simpl. Phys. 97.7ff. |: 
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more darw, Kew rà dvra Aéyew.** This is a very loose kind of citation, 
and not a reference to Zeno’s book." Eudemus proceeds to explain 
the sentence, on his own lines, beginning Tmöpeı de ws éowe ... and 
by saying "apparently," he shows that what follows is exposition and 
not quotation. In the rcalm of perception, he says, there is no & 
because of the plurality of predicates of each thing—an aporia of 
Plato’s®—but a point is not a & for Zeno, but a “nothing.” Here he is 
using the same Zenonian argument as Aristotle. Eudemus then follows 
this line of thought further, and concludes with the answer to Zeno, 
that & is not évepyeia many," but is so àwdpe. 
Simplicius states that Zeno's argument, in his book, goes in just the 
opposite direction. There, as Plato also testifies, he refutes plurality 
in favor of the Parmenidean unity of Being whereas Eudemus makes 
him prove that there is no One. Alexander of Aphrodisias, however, 
continues Simplicius, interpreted the argument set out by Eudemus 
differently, as a refutation of plurality: if there is no &, there is also no 
plurality, for plurality is a group of unities, a 7Afjfjos évá&cv.*? In saying 
this, Alexander has Eudemus’ own words before his eyes, as is proved 
by an explicit citation; that is, he is trying to bring Eudemus’ report 
into connection with the content of Zeno's work—it is interpretation 
of interpretation. These comments have no value as original source 
material for the history of philosophy, especially since Alexander's 
own source, Eudemus, is not concerned at all with the historical Zeno, 
but is merely injecting citations of Zeno into his discussion of a Platonic 
problem. Finally, then, when Philoponus adds to the argument from 
Siyoropia a further argument of " Zeno" against plurality, that there 
is no & because of the plurality of predicates, and therefore no plurality 
as 76 7AAOos é£ évddwr, he is dependent on Alexander of Aphrodisias,*! 
and what little he adds is merely pedantic systematization. 


46 Simpl. Phys. 97.12 = DK 29A16. 

47 [t is correctly classified in DK (29A16) under the heading * Apophthegmatik " ; 
the source could be some Sophistic or Academic dialogue (like Plato's Parmenides). 
Diels thinks of A29, too, as perhaps coming from some ancient dialogue. 

48 Cf., e.g., Phib. 14d et seq. 

49 Simpl. Phys. 99.12 — DK 29A21. 

50 Zeller (I 749.2) and Lee (26) are able to regard Alexander as right because they forget 
his dependence on Eudemus. 

51 Philop. Phys. 42.9ff (80.23ff is merely repetition). For the Suxoropia, we have the 
original wording (frr. 1, 3), in which he speaks of érepov mpos črepov and of moAM, 
but never of évá8es. Alexander also interpreted the S:xoroyia in his sense (Simpl. Phys. 
138.5); and Philoponus takes this over, as refutation of the év. The second argument 
against the &, from the plurality of predicates (where even Socrates makes his appearance 
as an illustration), cannot be Zeno's; this is acknowledged by Lee (27ff), though he over- 


looks the connection with Eudemus. 
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The idea that Zeno conceived the plurality that he wanted to refute 
as a “plurality of units"! is a secondary product of an exposition of 
Alexander, who combined the historical Zeno with an argument of 
Eudemus’ which was not meant as a historical statement at all. Aristotle 
and Eudemus, in discussing thc cquation of point and &v, cited a passage 
of Zeno which had not been written for this purpose. So there is no 
justification for using this passage as a basis for inferences about a 
Pythagorean "number atomism." 

The origin, meaning, and intention of Zeno's philosophy will 
remain controversial, because the problems he raised are of so funda- 
mental a nature; therefore we may leave unsettled the question, to 
what extent Zeno's dopia:® are intended to prove a positive doctrine 
like for example the idea of a continuum.* The connection of Zio 
and Parmenides is crucial; Plato himself made it clear that Zeno's 
arguments represented the polemical “reverse” to the “obverse” of 
Parmenides’ philosophy of Being. Zeno's target is the naive world- 
view of "sound common sense" in general.5* An additional considera- 
tion here is that any polemic reshapes its own opponent. The same 
realization. brings recognition of the correct and rejection. of the 
false; the antithesis is determined by the thesis. If one is, rightly 
mistrustful of Aristotle even where his aim is “merely” to report the 
opinions of others, because interpretation, as well as polemic, will 
always introduce some distortion, then it must be quite a hopeless 
undertaking to reconstruct an opposition from Zeno's polemic, where 


pe Lee is forced to assume that Zeno spoke of the One in a double sense: both as the 
Parmenidean Being, and as the Pythagorean atomic units—an unlikely änd unprovable 
complication. Since Zeno's first concern is to prove formally that Being must have size 
(fr. 2), he is not engaging in polemic against a ready-made doctrine of atomic unities 
(c£. Vlastos, Gnomon 1953, 32).—Sen. Ep. 88.44 (DK 29A21) may also come from Eudemus 
Sr from the a tradition which made Zeno out to be a skeptic (above, n 38). 
azropiat without solution, dialectic pr i ibili is and anti- 
thesis: Isoc. 10.3, Pl. Phdr. 261d, FE e ERE 
54 That Zeno was aiming to show the continuity of space and time, against a Pythag- 
orean “atomistic ” conception, is the belief of Tannery, HScH 258ff; Burnet, EGP 320; 
Cherniss, Pres. 157; Mau, Inf. 15ff, and others. Contra: van der Waerden MtAnn foie 
1941. According to Aristotle, the Platonists introduced Gropot ypaupat precisely because 
they wanted to get away from Zeno's paradoxes (Phys. 18721, Lin. ins. 968a18 [DK 
29A22]; cf. Xenocrates, frr. 41-49; van der Waerden, op. cit. 153; Mondolfo Inf. 238) 
Rey (192ff) supposes there were two opposed Pythagorean theories dac of which 
PS UE d and the other discontinuity of space and time, so that, in whatever 
B ne AME he would hit Pythagoreans. Surely this is carrying 
55 Pl. Parm. 128ab. Cf. W. Kullmann, * i ides," 
ts (095 ee Mrd M und die Lehre des Parmenides," Hermes 
Rn Zeller 1 747 n. 1; Fränkel, WF 234 n. 1, 221 n. 2, 229 n. 1; Heidel, AJP 1945, 
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an opponent ix not even named. It cannot be proved that there 
existed a Pythagorean philosophy or science before Parmenides and 
Zcno. 


The possibility of Pythagorcan influences must be considered in 
relation to many thinkers of the fifth century. Ancient tradition brings 
Alcmaeon,? Epicharmus,5? and especially Empedocles®® into connec- 


5? On the form of the name, see DK I 495.39. For Alcmaeon as a Pythagorean, D.L. 
8.83, Iam. VP 104, 267, Philop. De an. 88.11, Sophonias De an. 14.31, schol. Pl. Ak. 
121e, Simpl. De an. 32.3. Simplicius emphasizes that Aristotle does not call him a Pythag- 
orean: at Met. 986a27ff (on the text, above, ch. I 2, n. 6) a relation between Alcmaeon 
and the Pythagoreans is seen, in their doctrines of opposites; but this very point sets 
them up as different from one another. Brotinus, Leon, and Bathyllus, to whom 
Alcmaeon's book is dedicated, are regarded as Pythagoreans. (On Brotinus, above, ch. 
II 2; the catalogue, Iam. VP p. 144.2 D., names Leon, and at 145.10, '' Bathylaus" as 
Pythagoreans.)—Modern writers emphasize sometimes the originality of Alcmaeon 
(Heidel, Medicine 43; R. A. Stella, “Importanza di Alcmeone nella storia del pensiero 
greco," R. Acc. Linc. 336 [1939] 233-287; Guthrie I 341-359), and sometimes his depen- 
dence on the Pythagoreans (Rostagni, Verbo 35f; Mondolfo, ZM 620ff; Timpanaro 
Cardini 118ff, with refs.). Zeller tries to compromise between the two positions (I $96f).— 
If, as Favorinus says, Alcmaeon was the first to write mepi ¢ddcews (D.L. 8.83 = DK Ar, 
cf. A2), he is obviously to be dated earlier than Parmenides. 

58 Epicharmus as a Pythagorean: D. L. 8.78, Iam. VP 266; with the support of apo- 
cryphal writings, D.L. 8.7 (cf. 78), Plut. Numa 8 (DK 23B65), lam. VP 241ff. Ennius, 
in his Epicharmus, deals with Pythagorean doctrines of transmigration (DK 23B47-54). 
Rostagni, more than anyone else, used Epicharmus in the attempt to reconstruct early 
Pythagoreanism (Verbo 7ff; cf. Mondolfo, ZM 318ff; Zeller had already taken the 
opposite position, I 607ff; Timpanaro Cardini does not include Epicharmus in her collec- 
tion). Reinhardt (Parm. 118ff) set out the relations to the Eleatics. Epicharmus cited 
Xenophanes by name (Arist. Met. 10105 = DK23Br5). In considering the fragments in 
detail, one is faced at every step with the problem of authenticity. What Alcimus quotes 
may be accepted, tentatively, as genuine (III 1, n. 43; cf. M. Gigante " Epicarmo, Pseudo- 
Epicarmo e Platone," Parola del passato 8 [1953] 161-175). What looks like a theory of 
ideas we can be sure, from the testimony of Aristotle, is not Pythagorcan (fr. 3, spurious 
according to Diels, DK I 193, and according to Schmid I 644 n. 6, comprehensible “only 
if Pythagorean”). It is not, however, fundamentally Platonic (sce Zeller I 608 n. 6); 
we can only guess at the comic context from which it may have come. Is it the contrast 
between gud dyads and åyaðóv as an acquirable mpäypa? In that case the fragment 
might be genuine.—On even and odd numbers in fr. 2, see below, ch. VI 2.—Among 
the entirely or partly apocryphal works, the Politeia (DK 23B56-57) was composed, 
according to Aristoxenus (fr. 45 = DK 23A10) by Chrysogonus the flute player (a con- 
temporary of Alcibiades; cf. Ath. 12.535d). What Clement quotes from it hasa Pythagorean 
ring, but also shows affinity with Platonism. Fr. $7.1: 6 Adyos dvOpwrous xuBepvd xara 
rpómov ade: T dei, fr. 56.2: Lüper dapibu kal Aoyıaua- radra yàp ode. Bporovs. 
Cf. Epin. 976e: Beöv 8’ auröv (róv apıduor) . . . ddvra nuiv owlew nuäs. Sec also the Derveni 
papyrus, col. 20. on the apıduos of the winds and seasons. On the date of Epicharmus, 
see Schmid I 1.638f (before 488/487, going by Arist. Poet. 1448233). 

5? On fr. 129, see above, ch. II 3; Alcidamas ap. D.L. 8.56 (above, ch. II 2); Timacus 
FGrHist s66F14 = D.L. 8.54; Neanthes FGrHist 84F26 = D.L. 8.55 (quoting the 
“ Telauges” letter); Hermippus, D. L. 8.56. A spurious line of Empedocles names Telauges 
as his teacher (fr. 155; cf. Euseb. Praep. evang. 10.14.15, Theodorct 2.23, Suda s. v. Emped- 
ocles); Alcidamas and Timaeus name Pythagoras himself; and the Telauges letter names 
Hippasus and Brotinus. Theophrastus mentioned only his relation to Parmenides, but 
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tion with Pythagoras himself, but also Leucippus and Democritus.’ 
Hippasus™ and probably also Hippo" were called Pythagorcans. 
Modern scholars have seen Pythagoreanism in the book On Sevens, 
and in ancient medical writings generally, as well as in Polyclitus,® 


"-——— eee 
Simplicius added xai &rı u&Aov. rà IvÜayopeiov (UnAovrís) (Phys. 25.19; Theophr 
Phys. op. fr. 3, Dox. 477, with Diels’s note; cf. D.L. 8.55).—Empedocles means 
cited, quite simply, as evidence for Pythagorcanisim; cf. above, ch. III 1, n. 12 

69 Above, ch. III 2, n. 1or. cce 

^ Above, ch. II s. 

** DK 38. Zeller treated him among the Ionian philosophers (I 333ff), but Aristoxenus 
seems to have mentioned him as a Pythagorean (fr. 21, with Wehrli's comment p. 54; 
Iam. VP 267). He is connected with Pythagoreanism by number speculation (along with 
his emphasis on the importance of 7, he mentions 1o as consummatio, réAewv, Cens. 
7-2 = A16), with Philolaus by the idea of £i Sd Tis avanvons (A10; above, ch. III 
2, n. 161), and with Alcmaeon by his “myelogenic” theory of the origin of semen 
(A12; cf. Alcmaeon A13, E. Lesky, Abh Mainz 1950, 9ff). The epitaph (fr. 2) 


Trevor ae Ys 2 n 
S TODE ona, TOv adavaroicı Oeotoew 
loov Eroinoev Moipa karadÜigevov 


is branded spurious by Diels (DK) and Wellmann (RE s.v. Hippon). Hippo was regarded 
as áfeos (A2, 4, 6, 8), and Mullach (I 82) understood the epigram as atheistic: the gods are 
nothing, just as the dead man is. But Clement, who cites the couplet, understands them as 
signifying self-deification, and compares Menecrates-Zeus. This puts him in the company 
of Empedocles, in the Pythagorean milieu of Magna Graecia. (Cf. also, in the Gold Plates 
Geos Eyevou é dvÜpiómov, DK 1B18; similarly 20. Hippo's place of origin is given as 
Metapontum by Cens. 5.2, Rhegium by Sext. Emp. PH 3.30, and Samos by Aristox. 
fr. 21, lam. VP 267.) Even people like Empedocles could fall into disrepute as doeßeis: 
Hippoc. Morb. VI 358f L. 

*? Roscher has the credit for calling attention to this remarkable document whose 
date and relation to Pythagorcanism are still matter for dispute. In any case, the book was 
written in Ionia, for Magna Graecia is not included in the “ world map" of ch. 11 (Kranz 
NGG 1938, 152). Roscher’s date (time of Anaximander) was accepted by Sarton Hist. 
I 215f (but see Intr. I 97: “Pythagorean treatise"), and Jones, PhMed. off. On the other 
hand, Boll (KfSchr 213ff)and Kranz (NGG 1938, 138ff) have shown that the “ world map,” 
on which Roscher had based his argument, does not prove anything. Kranz separates 
the writer of the book from the conception of the world that he reproduces, and assigns 
the latter to the time of Anaximenes (but on dvravyeca of the fixed stars see "Metrodorus 
of Chios, DK 70A9 and Philolaus A19). Boll decided for “450 or even later" (224; 
so Rey 426ff, Mondolfo, ZM 239ff), and this seems the most likely solution. It is not dei 
whether the author thinks of the earth as spherical (cf. Kahn 84f), but the four elements 
are present (ch. 10), and the view of the world's structure corresponds to that of Hippoc 
Vict. The figure of 7 planets plays no part, and this provides a terminus ante quem (below, 
ch. IV. 1), rendering unlikely the attempt to date it around 400 or even later (Wellmann, 
Qu. u. Stud. z. Gesch. d. Naturw. u. Med. 4.1 [1933] 6-10 [370/350]; Heidel, Maps = 
fea. 400]; Festugiére, REG 1945, 21.7). Roscher's dating would make the treatise pre- 
Pythagorean; Pythagoreanism was seen in it by Pfeiffer, Sterngl. 3off; Wellmann, loc. 
cit.; Boyancé, REA 1934, 340; and Mondolfo, ZM 323 (cf. also DK I 406f, n.). i 

“DK 40. Cf. Raven, CQ 1951. But the idea of mathematical proportionality is not 
exclusively Pythagorean (below, ch. VI 1-2). The “many numbers” and the mapà puxpév 
of the single fragment of Polyclitus’ Canon go beyond the radical simplifications of 
Pythagorean numerology. Vitruvius 3.1.2ff is a better example of Pythagorcanism, but 
Raven thinks this is based on a Pythagorizing source dependent on Polyclitus rather 
than the other way around (151). 
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Damon," Hippodamus," Theagenes of Rhegium," Iccus of Taren- 
tum,®® Menestor," Xuthus,?? and even in Anaximenes,?! Heraclitus,” 
and Socrates.” 

We have already mentioned some general aspects of the problems 
these conjectures raisc. To regard the fact that a philosopher came from 
Magna Graccia, or the close connection of myth and reason, the idea 
of a “cosmos,” the presence of number symbolism, or the concept of 


85 Damon (DK 37) is not directly called a Pythagorean (Frank 2, 161), though Pytho- 
clides, who is brought into connection with him (Schol. Pl. Ale. 118c, DK 3742) is 
(and at the same time is made the teacher of Agathocles the teacher of Pindar!). This is 
a shaky foundation for the attempt to derive the whole doctrine of the moral effect of 
music from Pythagoreanism (Rostagni, ScrMin I 135ff; H. Koller, Die Mimesis in der 
Antike [Bern, 1954] 125ff). 

66 DK 39. He was made into a Pythagorean by forgeries in Doric (cf. Delatte, Pol. 
125ff; Thesleff, Texts 93-102). The geometrical and modernistic character of his city 
plans need not be regarded as Pythagorean (cf. below, ch. VI 1). 

8? DK 8. He was the first to apply allegorical interpretation to Homer. It was a hypo- 
thesis of Delatte, often accepted but unproved, that he was a Pythagorean and that the 
Pythagorizing interpretations of single lines of Homer go back to his time (Litt. 114f; 
most of what is Pythagorean in the Homer scholia comes proximately from Porphyry). 

6 Below, n. 79. 

99 DK 32. He was the first to study the physiology of plants, following Empedocles 
in certain points (Theophr. Caus. pl. 1.21.5 — DK 32.5). Of prime importance was the 
opposition warm-cold, which is also significant to Philolaus (A27) and Hippo (DK 
38A10). He was a Pythagorean from Sybaris according to lam. VP 267. Cf. W. Capelle, 
RhM 104 (1961) 47-69. 

70 DK 33, Arist. Phys. 216b26. Simplicius calls him ITv8ayopixós, but probably had no 
other source than this passage of Aristotle. 

71 A. Chiappelli (AGP 1 [1888] 582-594) tried to show that Anaximenes was depen- 
dent on Pythagoras, but this is improbable on chronological grounds if nothing else. 
Burnet thought there was influence, but the other way around (EGP 78f, 108; see above, 
n. 19). 

72 If Heraclitus’ originality were not so transparent, people would surely make him 
into a Pythagorean. He speaks of dppovia in frr. 8, 10, 51, 54, measure and Adyos in the 
world process (frr. 30-31), and has ideas very similar to that of o@pa-o7jpa (Sext. Emp. 
PH 3.230, Dodds, Gorg. 300). See also Gigon, Ursprung 198ff. But what we know with 
utter certainty is that he hurled abuse at Pythagoras (frr. 40, 81, 129). 

73 On the attempt to trace the theory of ideas, via Socrates, back to the Pythagoreans, 
see above, ch. I 2, n. 82 (versus the testimony of Aristotle). After Grote, as early as his 
History of Greece (vol. IV [London, 1847] 335), had seen a connection between the burning 
of the Socratic phrontisterion in Aristophanes’ Clouds and the catastrophe of the Pythag- 
oreans in Croton, Taylor (Var.Socr. uff) interpreted the charge of impiety brought against 
Socrates as a measure against newly introduced Pythagorean religion, and saw the 
phrontisterion as the site of Pythagorean mysteries: not only initiation and the common 
meal, but also natural science, astronomy, and mathematics (129ff). Morrison, CQ 

1958, 203, maintaining that Aristophanes “is suggesting that Socrates’ circle... was...a 
Pythagorean synedrion,” thinks this is a really Aristophanic invention, contrary to fact. 
But the ritual pattern involving meal and initiation may have been familiar to the 
Athenians from Athenian life, from the éropiat. A few years later, the "imitation" 
of mysteries in one of these aroused a scandal. In the Clonds, it is Thales who is named as 
the great geometer (Nub. 180). As far as the fire is concerned, the words mate and $Aéye 
are close together (cf. Pratinas fr. 1.11 Dieh]).-—It is true, though, that Socrates seems to 
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harmony," as a clue to the influence of Pythagoreanism is to pre- 
suppose that Pythagoreanism, as the most powerful intellectual and 
spiritual movement in southern Italy, produced a mighty synthesis of 
religion and science, The danger in this stercotype is obvious from the 
single fact that onc inescapably certain point—because attested by the 
contemporary Glaucus of Rhegium—namely the relationship between 
Democritus and certain Pythagorcans, is felt as almost an embarrass- 


ment, and in any casc gives us no help in the reconstruction of Pythag- 
orcan philosophy and science.” 

The relation of the south Italian medical tradition to Pythagoreanism 
is well worth careful thought. If the physician Alcmaeon wrote in 
Croton about 500 B.c., when Pythagoreans formed the ruling group 
in the city, there must have been some kind of relationship between 
them. Empedocles is embedded in the medical tradition, physicians in 
Elea thought of themselves as successors of Parmenides,” both Hippo 
and Philolaus deal with medical topics, and the physician Acron was 
Philolaus’ predecessor in the written use of the Doric dialect.?? 
Shamanistic yonreia and medical art, "medicine man" and medicine, 


eee 


have had something to do with Pythagoreans (above, ch. I 4, nn. 39-40). In the conjuring 
up of the dead by Socrates in the Birds (1553ff ), E. Cavaignac sees the earliest testimony 
for Socrates’ connection with Pythagoreanism (“Pythagore et Socrate" RPh 33 [1959] 
246-248); but the comic poet may well have made Socrates’ émipédeva huys into a 
conjuring up of spirits. On Aeschines' Telauges see ch. II 5. 

“E.g., the occurrence of the word dpuó£ew in the treatise Ilepi dpxains iyrpucijs 
has been seen as a "fragile. . . link” with Pythagoreanism (Jones, Ph Med 44ff, following 
H. Wanner, Studien zu Tepi dpxains inrpuchs [Diss. Zürich, 1939, 38£, s4]). Diller has 
shown (Hermes 80 [1952] 393ff, 397ff ) that this book probably was influenced by Plato- 
nism.—Hebd. 2: 5,86 oeXjvn éon odca ouvapydle abri) TaAAa ndvra (namely the region of 
the stars, with the sun and the region of earth) was interpreted by Pfeiffer (Sterngl. 119ff, 
comparing Xenocrates, Heinze pp. 75f; Plut. De fac. 945c, Quaest. conv. 745a; cf. above, 
ch. HI 4 n. 158) as a reflection of the Pythagorean doctrine of the harmony of the spheres; 
but the word éon docs not have any specific musical significance here (cf. Kranz, NGG 
1938, 144 n. 2). 

7 Cf. above, ch. III 2, n. ror. In his ethics Democritus emphasizes perpidrys, ouunerpia, 
and dppovin, but this is an emphasis common to many Grecks. If Anaxagoras were not 
unquestionably an Ionian, and labeled a materialist by Plato, Rostagni would have been 
able to interpret the juxtaposition of Noös and the formless mass (6406 mavra xpijuara 
Ye) in the light of the alleged Pythagorean dualism of “forma e sostanza" (c£. Verbo 42). 
There are also points of contact with Pythagoreanism in the astronomy of Anaxagoras, 
as well as that of Alcmacon (the inhabited moon, dark bodies, and the close relation of 
sun and moon; cf. below, ch. IV 1, 3). Were Anaximander not indubitably older than 
Pythagoras, he could be more “Pythagorean” than anyone else (the perfect circle, the 
importance of the number 9, justice in the cosmos). 

" Above, n. 13. 

?' Above, ch. II 1, n. 25. 
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do go together, and in Empedocles the two are still combined.?* A 
kind of “knowledge” about the arrangement of the cosmos, which is 
partly a matter of number symbolism, forms part of this amalgam, 
closely bound up with ritual in the medical prescriptions and proce- 
dures which arc supposcd to lead to recovery. In particular, the transi- 
tion from the Bios ITvBayspeios (or "Opgırös) to a rationally based 
regimen is only a new approach to the same thing; in each case there 
is a system of injunctions to abstinence, whose goal is to concentrate, 
to enhance, and to control the powers of the individual. This is how 
the trainer Iccus of Tarentum became famous, even before Herodicus 
of Selymbria;?® and before him the tradition calls Pythagoras the 
inventor of a new kind of regimen,®° and sometimes even calls him a 
physician.®! 

Of course, one can hardly think of Pythagoras as the only, or even 
the most important, originator of these trends. The oldest of the 
famous physicians of Croton, Democedes, who was active in the courts 
of Polycrates and Darius, is likely to have been approximately con- 
temporary with Pythagoras. His father, Calliphon, came from Cnidus, 
which shows that the connections between Ionia and Croton were not 
all due to Pythagoras. Empedocles drew many inspirations from 
the medical tradition, and in particular from Alcmaeon,® and in turn 


78 As Hippoc. Morb. 1-2 attacks shamanistic charlatans, Vet. med. 20 attacks the 
physiologia of Empedocles. Democedes functioned as a seer in the court of Darius (Hdt. 
3.132). C£. also F. Wehrli, MH 8 (1951) 36ff. . 

7? DK 25. Also Ael. NA 6.1, VH 11.3, Lucian Hist. conser. 35 (Wuilleumier 566). The 
dating before Herodicus of Selymbria comes from Pl. Prot. 316d: "Ixkos 66 6 Tapavrivos 
xai 6 viv Erı àv oùôevòs Arrwv oodıorns ' Hpóbwos 6 Zevufpiavós. 

80 See above, ch. II 4, for Pythagoras as the alleged reformer of the regimen of athletes. 
On the bean taboo, Diogenes Antonius (who sometimes used good sources) says, speaking 
of Pythagoras (Por. VP 35), adr@ Kal 76 oôpa donep em arddun Tiv ejr» w 
8uediAarrev, ov more uev byuatvov, moTÈ de voco0v, ovde ar MOTE per MLALVOMEVOV KG 
avfavépevov, more è Àertruvvópevov Kal iaxvowópevov. Similarly, Aristox. ap. lam. VP 
196. ax 

Acl. 4.17 (from Aristotle? cf. above, ch. II 3): Emiorpeponevov Sè ras rors aurod, 
dıeppeı Adyos örı IIvdayöpas adixero où didafwy aA iarpevowv. For Pythagoras as a 
doctor see Celsus Med., prooem. 7, D.L. 8.12. For Pythagoreans and medicine, Iam. re 
163, 244, 264, Ael. VH 9.22; and the acusma, Iam. VP 82, ri rò aoóórarov rv map uiv; 
on Democedes, DK 19, and esp. Hdt. 3.125-137. His father Calliphon is connected 
with Pythagoras in anecdote (Hermippus ap. Joseph. Ap. 1.164, DK 19.2). Milo, too, 
the father-in-law of Democedes, is connected with Pythagoras (above, ch. II 2).—We 
know through an inscription of a physician named Somrotidas of Megara Hyblaea, 
about 550 B.c. (SEG 14 [1957] 599). 

88 Cf. Kranz, Emped. 59ff; below, ch. V 1, n. $7. 
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exercised, himself, a strong, influence on the medical literature. *4 
Philolaus certainly adopted some medical ideas; yet certain of the 
Hippocratic writings seem to be in some way dependent on him.® 
The book On Severs, composed in lonia and in its speculations on 
microcosm and macrocosm dependent on very ancient ideas, looks 
more like a phenomenon parallel to Pythagorcanism.*9 Though the 
Hippocratic Oath has features in common with Pythagoreanism—the 
teacher as "father," the injunction to secrecy, the religious horror of 
suicide, regimen valued morc highly than surgery—much of this is 
simply to be explained as the result of a common background.*? 

The main question is the source, in all these relationships, of the 
really scientific elements,8 from Ionic $votoAoyía and Eleatic logic of 
Being, or from a hypothetical Pythagorean philosophy of nature. 
And isolated coincidences are not enough to demonstrate the existence 
of any such system. 


Aristotle himself compared Alcmaeon's theory of opposites with 


the Pythagoreans’ "table of opposites,” and Parmenides builds the 
cosmos, in the realm of doxa, upon the opposition of fire and night. 


8t Cf. the polemic at Hippoc. Vet. med. 20. 

8 Ch. III 2, nn. 113-117. 

#° Above, n. 63. One is reminded of Pythagoreanism by remarks on the healing power 
of music (ch. 30); but the “7 vowels" (ch. 9) were not yet known in Magna Graecia in 
the sth century. On the expression "OAyurios kóapos, see above, ch. II 2, n. 31. In place 
of dxprros kóguos for the outermost heavenly sphere, Roscher suggested dkpnros, 
which Pfeiffer (Sterngl. 33£) combined with Philolaus A16 (see above ch. III 2, n. 35); 
but äxpıros is guaranteed by the equation of inseparabilis soliditas with dxpitov Táyos 
in ch. 6 (a gloss of Galen, VIII 637.1 L.; Kranz, NGG 1938, 124 n.). "Axpıros is “endless,” 
Parm. fr. 6.7, Critias fr. 19.4. The idea of macrocosm and microcosm unites On Sevens 
with Regimen (see esp. Kranz, NGG 1938), and, more remotely, with Philolaus fr. 13. 
An Iranian origin for this concept was suggested by A. Götze, “Persische Weisheit in 
griechischem Gewande,” Zs. f. Indol. u. Iran. 2 (1923) 60-98, 167-177. See Olerud, passim; 
J. Duchesne-Guillemin, in Problemi attuali di scienza e di cultura 76 (Rome, 1966) 427, 
has withdrawn the objections he offered in HTR 49 (1956) 115-122. Gótze (86ff) believed 
that the Pythagoreans formed an intermediary link between Persia and Greece, as did 
Olerud (212; at p. 220, however, he envisages the tradition as passing from Persia to the 
Pythagoreans via Cnidus). 

"Cf above, ch. H 4, n. 104. The most striking parallel is the prohibition of suicide, 
but this makes perfectly good sense in the medical tradition; the physician as preserver 
of life may not promote death. Classification of the Oath as “a Pythagorean document" 
by Edelstein outruns the evidence. 

"J, Schumacher, Antike Medizin (Berlin, 1963?) 46ff, 818, traced the scientific basis of 
Creck medicine to Pythagoras (the idea of the regularity of nature, the concept of health 
as a norm and as harmony, the responsibility of the sick person to himself, the importance 
of the daily regimen). This means, of course, simply deciding a priori that what is scientific 
is Pythagorean. Jones, Ph Med. ıff, thinks that at the least the combination of philosophy 
and medicine is attributable to Pythagoras, though the unity of medicine and cosmological 
ideas was present very carly in the context of shamanism, and the only question is, what 
Pythagoras contributed that could be called scientific. 
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Did the background of these thinkers include a Pythagorean doctrine 
of Limit and Unlimited? In considering this, lct us remember that it is 
hardly possible to arrange in parallel ovororxias the opposites named by 
Alcmacon, which are taken from everyday observation.9? Does not 
this fact, in itself, show that his idea is pre-Parmenidean? The “table 
of opposites," on the other hand, is probably later, and Alcmaeon 
takes up ideas about opposites which had been a part of the Ionians 

thought since the time of Anaximander. Hippasus the Pythagorean 
appears in the doxographical tradition as a plain monist;?? Hippo 
speaks of moist and dry, warm and cold, in the same way as the Ionian 
physiologers;?! and even in Philolaus the warm and cold of his physi- 
ology do not seem to be integrated into the concept of the Limiting 
and Unlimited of his cosmology.” There is nothing to show that this 
theory of opposites was already there at the beginning of the fifth 
century. If we restrict our attention to the evidence, it scems much more 
likely to be a position taken on the question that rose, in reaction to 
the work of Parmenides and Melissus, about the limitedness or un- 
limitedness of Being. Number symbolism is to some extent older, but 
there are no traces of it in Parmenides, and at the most, very slight 
traces in Alcmaeon and Empedocles.” Before Philolaus, Hippasus 
seems to be the only one to have dealt with music theory.” 


89 According to Aristotle Met. 986a22 (and elsewhere), Alcmaeon mentioned white and 
black, sweet and bitter, good and bad, large and small. Aétius (5.30.1 = fr. 4) names 
moist and dry, cold and warm; but these are so common that we cannot rely on this 
report (cf. Pl. Soph. 242d; Dox. 223). These ideas appear also, however, at As and A9. 
Timpanaro Cardini also thinks that the table of opposites is later than Alcmacon (120; 
cf. above, ch. I 2, n. 120). Mondolfo, ZM 321f, posits an older, more primitive dualism 
in Pythagoreanism as the source of Alcmaeon; but why should we need to insert = 
intermediary between the Ionians and Alcmacon? Warm and cold, dry and moist arc 
already there in Anaximander (Ag, 10, II 886f, 17a, 27, 28); cf. Anaximenes A21, Hera- 
clitus fr. 126, Kahn ıooff, 160ff. l . m 

?) Above, ch. II 5. Burnet (EGP 109) tried to bolster his equation of Parmenides 
Light with Limit by a reference to Hippasus (cf. above, n. 24), but there is no s we 
of an opposing principle in Hippasus, and ever since Aristotle he has had his place beside 
aoe ee cf. A10. At the same time, the life-giving “moist” is for him the real 
dpxy. . f — 

22 Above, ch. III 2, on A27. According to the evidence of Menon, our bodies consist 
of the warm," and the cold air is something foreign, borrowed, so that alongside the 
idea of harmony a monistic thought seems to find a place. 

?3 Cf. Alcmaeon Ars. On Empedocles’ doctrine of "ie isis below d = 
i ia Emp. fr. 27.3, 96.4, 23.4. Empedocles speaks, in fr. 96, of a numerically deter- 
ea portion ^ the sie of d elements, and Mondolfo (ZM) decides ‚that this 
is an indication of Pythagorean influence. Aristotle, however (Met. 1092b8ff), differenti- 
ates between number as the Adyos pigews, and the Pythagorean and Platonic concept of 
number (Zeller I 1026). 

94 Cf. ch. V, below. 
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Alcmacon had things to say about astronomy, and in particular the 
“contrary movement" of the planets nota topic in which a physician 
would obviously be interested. He also tried to prove the immortality 
of the soul by its relation to the stars: both were, he thought, in eternal 
motion. This has so “Pythagorean” a ring that scholars have often 
suspected a post-Platonic forgery.” Still, the astronomical views can 
be derived from the Ionians,* and the proof of immortality, which is 
not identical with that in Plato’s Phaedrus, seems to be Alcmacon’s 
original contribution.? If this is so, what Alcmacon did was to trans- 
late pre-scientific, and Pythagorean, material into scientific language; 
nothing is presupposed that is Pythagorean except the theory of 
metempsychosis and a connection of immortality with the heavenly 
bodies, which appears in the acusmata.9® 

Empedocles has a perennial interest because of his intermixture of 
rational explanation of natural phenomena and religious pronounce- 
ments like those of a prophet, both emanating from an eloquent and 
passionate personality. We cannot maintain a neat correlation of the 
two sides of his nature with his two poems, On Nature and Purifica- 
tions; and it has been rightly emphasized that this very fact shows 


Wilamowitz, Platon I 461, 717; Frank vii; Moreau, Äme 155 n. 6. The difficult 
point about this thesis is that it requires us to suppose Aristotle let himself be deceived 
by a post-Platonic forgery. 

9! Below, ch. IV 2. 

® Arist. De an. 405229 = Alcmaeon A12, cf. Ar, as well as the expression in fr. 2, 
“People perish because they cannot join the beginning with the end” (with an allusion, 
no doubt, to formulae of the mysteries about beginning and end; cf. Pi. fr. 1 37a, Her. 
fr. 103, Hippoc. Vict. 1.19, Nutr. 9, 24, Loc. hom. 1, Ocellus 1.14). The equation of poy} 
and movement makes the foundation for the proof of immortality: when life ceases, 
the creature stops moving. That which is a conclusion from analogy in Alcmaeon 
becomes in Plato, through the idea of self-movement, a dialectical proof (Phdr. 2450). 

** Cf. above, ch. II 4, and below, ch. IV 4.—Whether Alcmaeon taught transmigration 
is as controversial as the relationship between the doctrine of immortality and his phys- 
iology. (Rostagni, Verbo 102ff, distinguishes between an "anima sopranaturale” and a 
"matura corporca,” which were confused, through a “grosso equivoco"; cf. Kerényi 
28ff, Stella 278ff [above, n. 57], Guthrie I 355f). 

9 This is emphasized by Long 46ff. A development “vom Mythos zum Logos" is 
accepted, after J. Bidez, La biographie d’Empedocle (Ghent, 1894), 159ff, by Kranz, Hermes 
70 (1935) 111, Emped. passim. On the opposite side, for dating the Purifications after the 
On Nature (favored by fr. 131) are Diels (SBBin 1898, 396ff), Wilamowitz (SBBIn 1929, 
636ff), and especially Reinhardt (CP 45 [1950] 170ff). For the inner unity of the two poems 
(eg, fr. 115 has the 4 elements and Strife; fr. 23.11 represents Empedocles as god or nearly 
so, fr. 15 has immortality, and in the phrase “life, as men call it” anallusion to doctrines 
of release or salvation), Nestle (Philologus 65 [1906] 545ff), Nestle (in ZN I 1007ff), 

Jaeger (Theol. 128ff), Dodds (rr. 145f, with nn.); H. Schwabl (WS 69 [1956] 49-56), 
and esp. Kahn (AGP 1960). Long (AJP 70 [1949] 142~158) tries to make the matter too 
neatly systematic. 
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4 Fifth-Century Reflections of Pythagorean Philosophy? 


the mark of a very ancient type, that of the shaman2 ‘Thus one might 
guess that in Pythagoras, too, both aspects were present—but wisdom 
is not science. If we suppose that the fact that the elements are four in 
number is related to the symbolic power of the number four?! or 
that the idea of harmony suggests a relationship to the Pythagoreans,1 
still he is not known to be concerned with music theory, or with Limit 
and Unlimited; and if he speaks of a ratio of mixture of the elements, 
that does not mean that “things are numbers." His basic ontological 
idea, the characterization of the elements as material that is qualitatively 
unalterable, without origin, and imperishable, agrees even in vocabu- 
lary with Parmenides; and in astronomy and physiology Empedocles 
employs an unabashed empiricism, which takes what it needs from any 
source. The doctrine of transmigration comes from Pythagoreanism, 
just as some individual cosmological ideas have their roots in myth,!o 
but his ontology and natural science are not Pythagorean. 

Alcmaeon, Parmenides, Empedocles, Hippasus, Hippo, Philolaus— 
all of them sprang from the soil of Magna Graecia at a time when the 
doctrine of Pythagoras was still alive; and all of them, as well as the 
Ionic book On Sevens, had points of contact with Pythagoreanism. 
But to infer in each case the priority of a developed, systematic Pythag- 
orean philosophy, is petitio principii. If we consider these persons as a 
group, it is almost impossible to reconstruct as their common back- 
ground any kind of well-defined scientific and philosophical system. 
If we look for a dualistic foundation, which could unite Alcmacon, 
Parmenides, and to a certain extent Empedocles, with Philolaus, then 
Hippasus and Hippo must be left out. And even aside from this, the 
differences are considerable: in Empedocles we have the periodic 
interchange of opposite world-states, to compare with Philolaus' 


100 Dodds, Irr. 146. 

101 Cf. Zeller I gsof; Diels, Elementum (Leipzig, 1899) 15; above, ch. II 4, n. 1 55:— 
Rostagni (Verbo 262f) would like to discover a Pythagorean doctrine of elements; but his 
references (including Philolaus fr. 12) are all under the influence of the Timaeus (above, 
ch. I 3). To be sure, there is a pre-philosophical conception of “elements especially in 
the Indo-Iranian area, in which the cosmos is divided into regions of fire (the stars), air, 
water, and earth. (Cf. J. Przyluski, "L'influence iranienne en Grèce et dans I'Inde," 
Rev. de l'Univ. de Bruxelles 37 [1932] 283-294; Olerud 136ff). We cannot go into the 
question here, to what extent something of the kind existed. in Greece (Kranz, Hermes 
70 [1935] 113ff, mentions Orphism, but this is a very uncertain factor). 

102 Above, n. 93; ch. III 2, n. 65. 

103 When Empedocles compares the shape of the world to an egg, we cannot ignore 
the relationship of this to Orphic cosmogony (Aso, Ar. Av. 693ff, Nestle in ZN I 
980 n. 2). 
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harmony of opposites in a single world. This is comparable with 
Alemacon’s toovopia of Opposites in the organism; but in Parmenides 
the opposites are separate and irreconcilable. If we postulate a philosophy 
of form, or of an advanced degree of abstraction, we might set 
Philolaus alongside the Elcatics; but the atomists come much closer 
to belonging in this company than the sensuous world of Empedocles, 
to say nothing of Hippasus and Hippo. There is no single characteristic 
trait to unite the astronomical views of Alcmaeon, Parmenides, 
Empedocles, and Philolaus; in fact there is one point in which the 
latter agrees rather with the Ionians than with Parmenides and Platg.1% 

If there is a sense in which Pythagoreanism forms part of the back- 
ground for all this, it is not Pythagoreanism as a fully formed scientific 
and philosophical structure, but as an inspiration or stimulus of a pre- 
philosophical sort, in the area of mythic lore and religious aspiration, 
which each, in his own way and in accordance with his own person- 
ality, allowed to influence him in the formulation of his thoughts. 
This is true not only of Alcmaeon, Parmenides, and Empedocles, but 
also of Philolaus, whose thoughts of the “limiting,” the “unlimited,” 
and of number were helped by the efforts of Plato to a career whose 
scope could hardly have been foreseen at the beginning. 

There is no law of reciprocal interaction in the field of thought, 
which could make it possible for us, by inference, to fill adequately 
the gaps in our tradition, as the law of gravitation enables astronomers 
to calculate the position or movement of an unknown star. In fact, the 
suspicion persists that the lacuna in the tradition about early Pythago- 
reanism is not an accident. If we cannot geta clear idea of the philosophy 
and science of Pythagoras, it is because Plato and Aristotle did not 
consider him a philosopher. If we cannot find a clue to the philosophy 
of Limit and Unlimited and their harmony achieved through number, 
before the day of Philolaus, it is because this doctrine, in this abstract 
form, was first created as Philolaus worked to formulate anew, with 


the help of fifth-century $voiwAoyía, a view of the world that came to 
him, somchow, from Pythagoras. 


104 R : i : 
In the assumption of a material "repiéxov outside the heaven (Kahn 234 n. 4). 
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IV. Astronomy and Pythagoreanism 


I. THE STRUCTURE OF THE WORLD AND THE PLANETARY SYSTEM 


The Greeks acknowledged, almost too eagerly, that Greek astronomy 
was based on the accomplishments of the East. Modern scholarship, 
studying the original Babylonian and Egyptian sources, has made 
clear how much of the final achievement is due to the Greeks them- 
selves.? It is true that Greek astronomers used the observational data 
which by various routes made their way from the Orient, and especially 
from Babylonia;? but they made an original contribution, without 
precedent in the East, in the development of a conception of the 
world's structure from the insights of Greek mathematics—the famous 
Ptolemaic system, in which the planets circle about the spherical carth, 
at various distances, enclosed in turn by the sphere of the fixed stars. 
The risings and settings of the stars were thought of as related to the 
geometry of the sphere, and the irregularities in the paths of the planets 
were explained by the combination of mathematically perfect circular 
movements. The problem of cosmic distances was taken up too, and 
not without success.* From Eudoxus through Hipparchus to Ptolemy, 
the development of this Greek scientific enterprise can be followed 
fairly easily, but what came before the first great epoch is, as so often, 
difficult to make out clearly. 


1 See, for example, (PL) Epin. 986e, Arist. Cael. 292a8, Diod. 2.30. 

? See esp. Neugebauer, ExSc 156. It is important that, contrary to a widespread belief, 
the Greek planetary system cannot be shown to have been Babylonian; cf. Boll, RE 
VII 2561ff. 

® According to Sen. QNat 7.3.2, Eudoxus was the first to bring from Egypt exact 
data about the movements of the planets (T15; cf. T12-20 Lasserre). About 500 B.C. 
Babylonian astronomy was exerting an influence in Egypt, asisshown by a new discovery: 
R. A. Parker, A Vienna Demotic Papyrus on Eclipse- and Lunar Omina (Providence, 1959); 
van der Waerden, Anf. 131-133. Also, cf. the reference to “Egyptian” observations in 
Arist. Mete. 343b10, 28; cf. Cael. 29238; Chaeremon FGrHist 618F7. During Alexander’s 
expedition, Callisthenes is supposed to have sent Babylonian data to Greece directly 
(Simpl. Cael. 506.11 = FGrHist 124T3; cf. Hipparchus ap. Ptol Synt. 4.11 p. 340 
Heiberg). Suspicion is aroused by the late attestation, its novelistic presentation, and the 
absurd claim that observations had been carried on for 31,000 years in Babylon (Neu- 
gebaucr, ExSc 151). 

* Hipparchus came fairly close to establishing the distance of the moon correctly, 
putting it at 33% times the diameter of the earth (RE VII 1676). 
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harmony of opposites in a single world. This is comparable with 
Alcmacon’s loovopla of opposites in the organism; but in Parmenides 
the opposites arc separate and irreconcilable. If we postulate a philosophy 
of form, or of an advanced degree of abstraction, we might set 
Philolaus alongside the Elcatics; but the atomists come much closer 
to belonging in this company than the sensuous world of Empedocles, 
to say nothing of Hippasus and Hippo. There is no single characteristic 
trait to unite the astronomical views of Alcmacon, Parmenides, 
Empedocles, and Philolaus; in fact there is one point in which the 
latter agrees rather with the Ionians than with Parmenides and Plato. 

If there is a sense in which Pythagoreanism forms part of the back- 
ground for all this, it is not Pythagoreanism as a fully formed scientific 
and philosophical structure, but as an inspiration or stimulus of a pre- 
philosophical sort, in the area of mythic lore and religious aspiration, 
which each, in his own way and in accordance with his own person- 
ality, allowed to influence him in the formulation of his thoughts. 
This is true not only of Alcmaeon, Parmenides, and Empedocles, but 
also of Philolaus, whose thoughts of the “limiting,” the “unlimited,” 
and of number were helped by the efforts of Plato to a career whose 
scope could hardly have been foreseen at the beginning. 

There is no law of reciprocal interaction in the field of thought, 
which could make it possible for us, by inference, to fill adequately 
the gaps in our tradition, as the law ofgravitation enables astronomers 
to calculate the position or movement of an unknown star. In fact, the 
suspicion persists that the lacuna in the tradition about early Pythago- 
reanism is not an accident. If we cannot get a clear idea of the philosophy 
and science of Pythagoras, it is because Plato and Aristotle did not 
consider him a philosopher. If we cannot find a clue to the philosophy 
of Limit and Unlimited and their harmony achieved through number, 
before the day of Philolaus, it is because this doctrine, in this abstract 
form, was first created as Philolaus worked to formulate anew, with 


the help of fifth-century $vowAoyía, a view of the world that came to 
him, somehow, from Pythagoras. 


104 In the assumption of a material sepiéyov outside the heaven (Kahn 234 n. 4). 


298 


IV. Astronomy and Pythagoreanism 


I. THE STRUCTURE OF THE WORLD AND THE PLANETARY SYSTEM 


The Greeks acknowledged, almost too eagerly, that Greek astronomy 
was based on the accomplishments of the East.! Modern scholarship, 
studying the original Babylonian and Egyptian sources, has made 
clear how much of the final achievement is due to the Grecks them- 
selves.? It is true that Greek astronomers used the observational data 
which by various routes made their way from the Orient, and especially 
from Babylonia;? but they made an original contribution, without 
precedent in the East, in the development of a conception of the 
world's structure from the insights of Greek mathematics—the famous 
Ptolemaic system, in which the planets circle about the spherical carth, 
at various distances, enclosed in turn by the spherc of the fixed stars. 
The risings and settings of the stars were thought of as related to the 
geometry of the sphere, and the irregularities in the paths of the planets 
were explained by the combination of mathematically perfect circular 
movements. The problem of cosmic distances was taken up too, and 
not without success.* From Eudoxus through Hipparchus to Ptolemy, 
the development of this Greek scientific enterprise can be followed 
fairly easily, but what came before the first great cpoch is, as so often, 
difficult to make out clearly. 


1 See, for example, (Pl) Epin. 986e, Arist. Cael. 29208, Diod. 2.30. 

2 See esp. Neugebauer, ExSc 156. It is important that, contrary to a widespread beliet, 
the Greek planetary system cannot be shown to have been Babylonian; cf Boll, RE 
VII 2561ff. 

3 According to Sen. QNat 7.3.2, Eudoxus was the first to bring from Egypt exact 
data about the movements of the plancts (Tr5; cf. T12-20 Lasserre). About $500 B.C. 
Babylonian astronomy was exerting an influence in Egypt, as isshown by a new discovery: 
R. A. Parker, A Vienna Demotic Papyrus on Eclipse- aud Lunar Omina (Providence, 1959); 
van der Waerden, Anf. 131-133. Also, cf. the reference to “Egyptian” observations in 
Arist. Mete. 343b10, 28; cf. Cael. 292a8; Chaeremon FGrHist 618F7. During Alexander's 
expedition, Callisthenes is supposed to have sent Babylonian data to Greece directly 
(Simpl. Cael. 506.11 = FGrHist 124 T3; cf. Hipparchus ap. Ptol Synt. 4.11 p. 340 
Heiberg). Suspicion is aroused by the late attestation, its novelistic presentation, and the 
absurd claim that observations had been carried on for 31,000 years in Babylon (Neu- 
gebauer, ExSc 151). 

4 Hipparchus came fairly close to establishing the distance of the moon correctly, 
putting it at 333 times the diameter of the earth (RE VII 1676). 
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IV. ASTRONOMY AND PYTHAGOREANISM 


The earliest connected discussions of astronomical matters are found 
in the works of Plato, and it is not merely a coincidence that almost all 
the important astronomers of later times were Platonists.5 The Greek 
idea of the general structure of the world is set forth here in all its 
essential features: the carth is spherical and rests, free of support, at the 
center of the sphere of the fixed stars; the planets are stationed in 
concentric paths at varying distances; and their apparent irregularities 
are explained by mathematical principles. The order of the planets, 
from the earth at the center, is moon, sun, Venus, Mercury, Mars, 
Jupiter, Saturn*—an order retained by Eudoxus, Callippus, Aristotle, 
and even Eratosthenes.” It is “ correct," insofar as the planets are arranged 
according to how long it takes them to make a circuit through the 
zodiac, with a longer time corresponding to a greater distance. Since 
the inner planets Venus and Mercury are, from the geocentric point 
of view, “isodromous” with the sun,? that is, like it they make the 
circuit of the zodiac in a year, their position in relation to the sun cannot 
be determined on this principle, and this is what led to the ancient 
controversies about the order of the planets. 

It is known that the facts about the planets came to Greece from 
Babylon. They were known centuries earlier there, and it is from there 
and not from Greck mythology that we have the association of the 


5 The Platonism of Eratosthenes and Ptolemy is well known; but Hipparchus, too, 
shows himself to be in the influence of the Timaeus when he teaches " cognationem cum 
homine siderum animasque nostras partem esse caeli" (Plin. HN 2.95). 

€ Perspicuously described at Rep. 616e et seq.; Tim. 38d emphasizes the number 7 
and names Venus and Mercury, but when the idea is taken up again he reverses the order 
and names Mercury first. This is why Aét. 2.15.4 has Plato putting Venus over Mercury 
(followed, no doubt, by Eratosthenes in his Hermes; Chalcid. 73). Epin. 987b has a simple 
enumeration; here it is also stated that aside from éwoddpos the planets are nameless, 
though erwvupiar eiXjdocw Oedv. Here and later the style of appellation is ó (ris) 
"Adpoöirns dorip...; the names Pwoddpos, Zr(ABwv, IHvpóes, Gaéfwv, Paivwv do not 
occur before the Hellenistic period (Heraclides fr. 66 is of doubtful value; cf. Wehrli 82). 
Not before the first century s.c. is a planet called simply Aphrodite or the like (Cumont, 
AC 1935, 5-43). On Plato's astronomy see the commentaries on the Timaeus; Duhem 
28ff; Heath, Aristarchus 134-189; Math. 31off. 

? Eudoxus: Procl. In Tim. III 62 (cf. Eudox. Ars astr. 22) = Dg Lasserre; Xenocrates 
fr. 17. Callippus-Aristotle: Met. 1073b17ff, Procl. loc. cit., De mundo 392a23ff. Chrysippus: 
SVF II no. 527. Eratosthenes Hermes: Adrastus ap. Theo Sm. 142.7 = Chalcid. 73; 
"Pythagoras" Anon. Phot. 439b17ff, Cic. Nat.d. 2.52f (Stoic praise of cosmic order); 
IG XII 1.913 (100 n.c.); Pap. Aberdeen 13 (Aug. 1, A.D. 187). This order of the planets is 
also to be assumed for Heraclides Ponticus fr. 95 (so that the sun is not central, as Wehrli 
92f supposes; the spheres assigned to Pluto are, aside from that of the moon, those of the 
clements; cf. Anon. Phot. 439b25 and Hebd. 1).--On the whole subject, Immisch 69ff, 
and esp. Boll, RE VII 2566tf. 

* lodöpopo, Tim. 38d, Macrob. Sonu. Sr, 1.19.4, ctc. 
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planets with individual gods, which still provides their names.? The 
discovery of the most important data on planetary movement is due 
to the Babylonians, and in particular the time of their orbits. At least 
in the case of Saturn, whose orbit takes 294 years, this would require 
several generations. The discovery of the planet Mercury, which is 
difficult to observe, also belongs here; in fact, a fund of exact knowledge 
about the planets is doubtless the most obvious debt to oriental knowl- 
edge in the pre-Platonic period. l 

Along with knowledge of the planets, the recognition of the spheri- 
cal shape of the earth and the postulate of perfect circular movements 
make up the world picture of Greek astronomy, as it is presented by 
Plato. Ever since the ancient commentators on the Timaeus it has been 
thought that " the" Pythagoreans were the source to which Plato owed 
his astronomical interest and knowledge, and this is not the least 
important cause of the high place accorded them in the history of 
sclence. 

Aristotle, however, records, along with the famous ideas of the 
harmony of the spheres and the special theories of "some" Pythag- 
oreans about comets and the Milky Way, another peculiar Pythag- 
orean system. Here the earth is one of the planets, and circles, along 
with a "counter-earth" which is invisible to us, about a “central 
fire." The doxographers attributed this system to Philolaus, and we 
may justifiably use the well-established expression, “the system of 
Philolaus," without prejudice to the question of its date or its relation 
to the Pythagorean named in the Phaedo. For in fact this relation has 
come into question among modern scholars. The attribution to 
Philolaus of the system described by Aristotle suggested the recon- 
struction of an older, more simple, geocentric system, supposedly 
developed by Pythagoras himself or the early Pythagoreans; the 
materials for this enterprise were some late references, but, above all, 


? See Boll, RE VII 2561ff; Gundel, RE XX 2025, 2029; Meissner 40$5ff; van der 
Waerden, Anf. 105, 108, 172. The Babylonian gods are Ishtar, Nabu, Nergal, Marduk, 
and Ninurta (Aphrodite, Hermes, Ares, Zeus, Cronus). The designation of Saturn as 
jÀiov daryp is Babylonian (Pl. Epin. 987c; the text is emended even by ‘Burnet; sec, 
against this, Eudox. Ars astr. col. V, Diod. 2.30, Simpl. Cael. 495.28, J. Bidez, RPh 29 
[1905] 319f, Meissner 254). The colors attributed to the planets in Pl. Rep. 616e go back 
to Babylonia (Bidez, Eos app. I), in spite of the objections of W. J. W. Koster (Le mythe 
de Platon, de Zarathoustra et les Chaldéens |Leiden, 1951] 66ff), who thinks this is based on 
independent observation. For example, Jupiter, called Aevxdraros by Plato, is simply 
called "the white star" (Molobabar) in Babylon (Meissner 404). 
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conjectures based on Parmenides and Plato.'® Then Frank declared the 
Philolaic system too bold and advanced even for the end of the fifth 
century and dated it in the years of Plato's old age. For him, the 
history of astronomy was one of the most striking proofs of the 
spuriousness of the Philolaus fragments. "These arguments, however, 
must be reexamined. From the point of view of the history of science, 
the most important points are the discovery of the spherical shape of 
the earth, the recognition of the five plancts, and the explanation of the 
apparent irregularities of their courses by means of circular movements. 
The history of the exact sciences is of special importance in the 
history of thought, because, as O. Neugebauer has put it, “the inherent 
accuracy of the mathematical sciences will penetrate to some extent 
into purely historical problems."!? For this reason it is a special 
methodological advantage that the investigation upon which we are 
now embarking can be conducted independently, in all important 
respects, of the conclusions reached in earlier chapters.!? But it is very 
important to establish at the outset the extent, and thus also the limits, 
of the mathematical exactitude to be attained in the history of science. 
With great confidence, Frank reconstructs the main stages of Greek 
astronomy, in an apparently necessary order: development of the 
understanding of space, of solid geometry and perspective, by Anaxag- 
oras and Democritus; discovery of the sphericity of the earth and the 
"truc movements of the planets" in the form of “geometrically 
perfect orbits” (28) by the Pythagoreans of Archytas’ circle; first 
mathematical explanation of the movement of the planets, by Eudoxus; 
discovery of the rotation of the earth on its axis, and finally the 
“Copernican view of the world” in the system of Philolaus (35)— 
which thus represents the second step beyond Eudoxus. Similarly, van 
der Waerden! sees in “the logical development of astronomy" the 
1? Gruppe, KosmSyst sof; Boeckh, KosmSyst 89; and esp. Martin, Pyth. Dóring already 
was calling the theory “generally recognized” in AGP 1892, $08; cf., i.a., Burnet EGP 
rofl, 2960877 Berger, Erdkunde 185f; Heath, Aristarchus 48ff; van der Waerden, Astr. 
4001, Guthrie I 289ff. 
" Below, ch. IV 3. 
LEHRER 
"What we shall presuppose, from previous discussion, is a fundamental skepticism 
of the post-Aristotelian tradition, strongly influenced by Platonism, as well as the relative 
priority of the acusmata—and both of these points are confirmed again and again. We 


may add a few points of detail, like the dependence of the so-called “more genuine" 
Pytliagoreans on Aristotle (ch. III 1) and the (related) analysis of Philolaus A16 (ch. III 2). 
" Frank toff; cf. 184f. 
!^ Astr. 28. Yet, in agreement with the ancient sources, he has the theory of the revolu- 
tion of the earth on its axis originating in the Philolaic system, while Frank has it preceding 
the more complicated one. 
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“strongest proof” that the system of Philolaus was preceded by that 
geocentric, Pythagorean system which must be assumed. Still and all, 
in the history of science logical necessity and historical sequence are 
not always identical. Of course, every forward step in this field depends 
on a certain group of preliminary studies, but it is just as obvious that 
there do occur backward steps, significant enough to cause correct 
answers already found to be given up.!* And intuitive anticipations 
occur, too, based on inadequate foundation, so that, in such a case, 
true progress consists in giving up results which, to hindsight, will be 
seen as correct. Perhaps the allegedly “Copernican” system of Philo- 
laus will fit into this category.” l 

Here, as always, that evidence must be decisive which gives us a 
clue to the purely fortuitous aspects of the development; for if we were 
to rely on logical calculation of the probabilities, we should find a 
good many alternative possibilities. Above all, an inference about 
preconditions, though it have almost the certainty of mathematical 
demonstration, can never, at the same time, prove who is responsible 
for these earlier achievements. That the astronomy which preceded 
the Philolaus system was Pythagorean, or that Pythagoras set up an 
astronomical system of the same or even a higher order than those 
devised by Anaximander or Parmenides, is nothing but a historical 
hypothesis, which cannot be corroborated or refuted by the inner 
logic of the history of science, but must be known from external 
testimony. For the most part, this question is not even considered; 
under the influence of the Platonic tradition all mathematical science 
in early Greece is called Pythagorean? To put the question at all 
means to remove one of the main supports from under most of thc 


reconstructions. 


Late sources attribute to Pythagoras a decisive role in the formation 
of the Greek view of the world's structure, but these reports are 
strikingly contradicted by statements about Parmenides and the latter 
has the oldest authorities on his side. The matter in question is the 


1$ As compared with Anaximander, the astronomical views of Xenophanes pis 
Heraclitus are regressive (Heath, Aristarchus 54ff); but so are those of Anaximenes, : o 
does not dare to let the earth hang free in space. On the relationship of Aristarchus, 

i ; ch. IV 3, n.1. 

Ptolemy, and Copernicus, see below, ch. IV 2, n. 1; cl v3: 

17 jf Kristok had not happened to mention the Philolaic system, modern scholars 
would confidently date it in the era of Aristarchus of Samos! f 5 

18 Even Frank clings to the Pythagorean origin of Greek natural science and mathe- 
matics, only he dates it in the time of Archytas. 
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sphericity of the earth and the identity of evening star with morning 
star, which means the beginning of a truc understanding of the planets. 

Diogenes Laertius writes of Pythagoras: róv oupavdv mp@rov óvouáca 
kdapov Kal rv yfv arpoyyVAmv: d 86 Oeddpactos, TTappevidny2® In 
another passage, which in all likelihood goes back to Theophrastus, 
he likewise says of Parmenides, mp@ros 86 oftos ri yv daréhauve 
opaipoedi kai ev ueow keiadaı.2° The spherical earth appears again 
as a doctrine of Pythagoras in the Hypomnemata (reported by Diogenes 
Laertius, 8.25). 

At first, the natural assumption seemed to be that Parmenides had 
learned this fact from Pythagoras and published it?! but Frank main- 
tained vigorously that Parmenides could not have known that the 
carth was spherical; it could be seen from Plato's Phaedo, he thought, 
that at the time of that dialogue this was a quite new discovery. 
Parmenides had, according to Theophrastus’ evidence, merely been 
the first to use the word orpoyytAos for a disc-shaped earth.?? And 
recently it has even been contested whether Plato does describe the 
earth as a sphere in the Phaedo.?? 

But the Theophrastus passage cannot be eliminated so easily. We 
cannot, in fact, ascertain what word Theophrastus used, but it seems 
surc that in the context he was thinking of a spherical rather than a 
discoid body,” so that the dubious inference from the Phaedo cannot 
be used against the evidence of Theophrastus.” 


19 1). L. 8.48 = Theophr. Phys. op. fr. 17, Dox. 492 = DK 28A44. 

20 D. L. 9.21 = Theophr. Phys. op. fr. 6a, Dox. 482; on the attribution to Theophrastus, 
Dox. 166ff. 

21 Tannery, HScH 236. 

? Frank 184ff, 198ff; Heidel, Maps 70ff, 8388; Morrison, JHS 1955, 64. 

? T. G. Rosenmeyer, CQ so (1956) 193-197; W. M. Calder, Phronesis 3 (1958) 
121-125; Rosenmeyer, ibid. 4 (1959) 71-72; Morrison, ibid. IOI-119. The myth may 
preserve a bit of older cosmology, but Phd. 112e seems to refer to the middle of a sphere. 
Theophrastus’ testimony on Parmenides helps to decide the issue. 

^ Against Frank, P. Friedlaender, Plato I (New York, 1958) 386; Mondolfo, “La 
prima affermazione della sfericità della terra," Accad. d. scienze di Bologna 1937 (not avail- 
able to me; see ZM 339ff); Rehm-Vogel 12; Kahn t15ff; cf. Thomson 110ff. 

™ The word arpoyyóAos is used with reference to Pythagoras, and here surely means 
“spherical.” The parallel passage D.L. 9.21 has adarpoeıöns, which is of course not reliable. 
(At D. L. 2.1, the earth of Anaximander, the “column drum," is called odatpoedys, 
as Frank remarks, 200.) ZrpoyyVAos can mean circular or spherical; it is used of hailstones 
at Aristoph. Nub. 1127. It is not certain what shape is attributed to the earth by Diogenes 
of Apollonia; it is called orpoyydAy in D.L. 9.57. 

"At PI. Phd. 108c, the word mepidepns (orpoyycAos, 97e) is used quite casually; the 
main thing is the assurancc that the earth docs not need the support of air or the like: 
Plato is here using another doctrine to hark back, against Anaxagoras (A88), Diogenes of 
Apollonia (A162; cf. Cz — Eur. Tro. 884), and Democritus (Arist. Cael. 294b14f; also 
Anaximencs A6, 20), to Anaximander and Parmenides. 
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Not only was the Democritean Bion of Abdera acquainted, about 
400, with the mathematical consequences of the spherical shape of the 
cearth,? but about 430 8.c. Hippocrates of Chios had projected the 
celestial circles onto the carth, obviously presupposing its sphericity.?* A 
spherical earth is but an easy step from the thesis that it is located in 
the middle of the universe and “because of equality” did not fall in 
one direction or the other. This is a thesis Parmenides took over from 
Anaximander; and if the description of the world of doxa is an indepen- 
dent creation of Parmenides, it is not at all far fetched to suppose that, 
having in mind the perfect "sphere" of Being, he was the first to call 
the earth on which we live a sphere.?® Empedocles seems to have 
followed him.3° That this theory did not win out, and that Democritus 
clung to his peculiar idea of a bowl-shaped earth,?! is one of those 
retrograde steps that sometimes occur in the history of the natural 
sciences. 

Posidonius found that Parmenides was the dpxnyos of the division 
of the earth into five zones, but objected that he had made the torrid 
zone too broad, so that it extended beyond the tropics.*? Most scholars 
have been very skeptical of this datum,” but it fits quite well into the 
Parmenidean dichotomy of Fire and Night: just as, in the heavens, 
Fire and Night occur both pure and mixed, so on the surface of the 


27 DK 77.1 = D.L. 4.58: odros mpa@ros elev elvai twas oixyaes, &vÜa. yiveobar &£ 
pyvav rjv vixra kai & iy "juépav. Strabo calls him dorpoAóyos (1, p. 29 = DK 77.2). 
Wellmann (RE IH 486) dates Bion, rightly, before Eudoxus. Bion wrote Tonic and Attic 
(DK 77.1). We need not decide whether older myths may have contained reminiscences 
of the long polar nights (cf. the controversies over Od. 10.82ff and Hdt. 4.25). 

28 DK 42.5 = Arist. Mete. 34328: the torrid zone between the tropics. On Hippocrates’ 
date, see below, n. 77. 

29 The earth at the center: A44, following Anaximander (below, n. 44); Being com- 
pared to a sphere: fr. 8.43; cf. Theophr. Phys. op. fr. 6, Dox. 482. See Gigon, Ursprung 
86f, 275. , 

2 Kranz, Emped. 50: “die Erde nach damaliger, altpythagoreischer Vorstellung als 
Kugel im Mittelpunkt” (but cf. below, n. 44). Actually, the idea (A56) that the sun is a 
reflection of the “round” earth (xvxAorepíjs) implies sphericity, since the sun is not 
stationed directly over our section of the earth, and the reflection of a disc would appear 
distorted rather than perfectly round. But it is naturally an open question to what extent 
Empedocles was preoccupied with such geometrical considerations. He did give up the 
idea of Hades as a region under the earth (below, ch. IV 4), and this would be consistent 
with a spherical earth. : 

31 Aga; Frank 187ff. Oriental tradition may be behind this. According to Babylonian 
teaching the earth is oxadoeıöns kai xoiAy (Diod. 2.31; Meissner 107ff). Herodotus ignores 
the sphericity of the earth (e.g., 3.104). On Hebd. 2, above, ch. III 3, n. 63. 

3? Posidonius ap. Strabo 2, p. 94 = DK 284442; derived from this, Ach. Is. p. 67.27 
Maass, Aét. 3.11.4 (where, in contradiction of Posidonius, a connection with the vat 
tpomtxai is claimed—a simplification). 

33 Reinhardt, Parm. 147 n. 1, Kosmos 361 n. 2; Heidel, Maps 76, 80, 91; cf. Rehm- 
Vogel rıf. 
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earth there is a mixed zone hetween the extremes; and, as the "circles" 
in the heavens were arranged in some kind of symmetry, the southern 
hemisphere is a symmetrical reverse of the northern. And the very fact 
that, according to Posidonius, no mathematical astronomy was 
associated with this, or any projection of the tropics onto the earth, is 
an encouraging sign. On the other hand, the doxographers ascribe 
to Pythagoras the precise astronomical division of the earth into five 
zones, bounded by the tropics and the polar circles,% avaddyws ri Tod 
mavrös odaipa, and trace the corresponding division of the celestial 
sphere to GaAfjs ITvÜayápas kal of dr’ adrod,3® and the determination 
of the obliquity of the ecliptic, upon which the location of the tropics 
of course depends, to Pythagoras himself, adding vrwa Olvoníóns. ó 
Xios cs iSlav émíivoiav e$erepizera. 9 We have a parallel for this last 
sentence in the words of Aristotle’s pupil Eudemus, the best authority 
for the history of Greek science before the Hellenistic period: Oivomiöns 
ebpe mpáros TÜv ToÜ Cwdiaxod Sidlwow ... While Eudemus appears 
have spoken simply of a discovery of Oenopides,® the later tradition 
maintains that this is a plagiarism from Pythagoras. For both the 
sphericity of the earth and the division of it into zones, Pythagoras’ 
name stands in competition with Parmenides’; in the second case the 
more advanced, “correct” formulation of the theory is ascribed to 
Pythagoras; and in both cases the earlier evidence—that of Theo- 
phrastus and Eudemus—has no mention of Pythagoras. 


*! On the problems of Parmenides’ celestial system, see below, n. 40. Frank (200 n. 1) 
wrongly states that Posidonius "attributed to Parmenides the projection of the tropics 
from the celestial sphere onto the concentric spherical earth." Posidonius’ words were 
(Hapyeviönv) oxeddv re Simdaolav drodaive rò mÄdros Thv Staxexavpevyr|. . .] 
dmepnimrovgay éxarépuv rdv pomkáv eis Tò curds... According to this the width of 
the torrid zone would be not 46° 54’ 6” but about 90°, i.e., for Parmenides it is a “ring” 
whose width is about a fourth of its circumference; and this has nothing to do with 
astronomy or tropics (differently Hippocrates, above, n. 28). 

&. 3.14.1; cf. Mart. Cap. 6.609 (MS 
to Pytheas in Dick's edita p 9 (MSS pytharas or pythagoras, wrongly corrected, 

n Ait. 2.12.1; cf. 2.23.6: Màdræv IIvdaydpas "ApıororeAns (on the obliquity of the 
ecliptic), where the position of the name Pythagoras is a giveaway. 

8 At. 2.12.2. 

- " Eudemus fr. 145 — Theo Sm. 198.14f. Diels (DK 41.7) conjectured Aó£wow for 
Budlwow. The topic of discussion is the measurement of the angle of the ecliptic; the fact 
of its obliquity—i.e. of the zodiac—was known since Anaximander (As) and Cleo- 
stratus (DK 6B2); see von Fritz, RE XVII 2260f. Of course, Theo gives only a much 
abbreviated excerpt from Eudemus; but, if his original had corresponded to the report 
of Actius, the name Oenipides would have fallen out rather than Pythagoras.— Aét 
2.32.2 ascribes the 59-year cycle to " Oenopides and Pythagoras," while Ael. VH 10.7 
and Cens. 19.2 speak only of Oenopides. The mention of Pythagoras is to be explained 
either from the reproach of plagiarism or as a conclusion from Philolaus A22. 
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Favorinus records the same rivalry for the discovery that the evening 
and morning stars are the same.®® This planct—did he already call it 
after Aphrodite?—had a special meaning for Parmenides, and he has 
it circling in the pure a&jp above the sun.*? This double-track tradition 
about Parmenides and Pythagoras can be understood in the light of a 
statement of Diogenes Laertius about Parmenides: “He seems to have 
been the first to discover that the evening star and the morning star are 
the same, as Favorinus says . . . but some attribute this to Pythagoras; 
but Callimachus denies that he is the author of the poem." Callimachus 
denied Pythagoras’ authorship of a certain poem which dealt, among 
other things, with the planet Venus.*! Actually, Heraclides Lembus, in 
his list of the writings of Pythagoras, gives first place to a work epi 
TOU OÀov Ev éreow (D.L. 8.7). It is likely that this poem dealt not only 
with the heavenly bodies but with the spherical shape of the earth and 
its division into zones, borrowing from Parmenides, and certainly also 
from Empedocles. No one will claim that there was a didactic pocm 
actually written by Pythagoras. Callimachus was right in rejecting the 
poem, and in doing so joins Theophrastus and Eudemus as a third 
witness against the "Pythagoras" version of this tradition. We need 
not be concerned whether the doxography took its reports from the 
apocryphal poem or perhaps from older statements by Platonists, for 


3 D. L. 9.23 (below, n. 41); Parmenides also Aét. 2.15.7; Pythagoras, Apollodorus 
FGrHist 244F91 and Plin. HN 2.37 (dated 612 s.c. as a discovery of Pythagoras). It is 
almost incredible that so elementary an astronomical fact remained for so long unknown 
to the Greeks; about 1580 s.c. the Babylonians already knew the time of an orbit of 
Venus (van der Waerden Anf. 49). Wilamowitz, Hermes 18 (1883) 416-423, found the 
identity of morning and evening star referred to in mythology; and Ibycus of Rhegium 
(approximately a contemporary of Pythagoras; Burnet, EGP 191 n. 3) spoke of it (fr. 
331 Page). 

40 A402. In general, it is regarded as an almost hopeless task to reconstruct the celestial 
system of Parmenides (fr. 12; A37). See Raven, KR 284f; De Vogel, GP I 41ff; among 
older writers, Tannery, HScH 238ff; Zeller I 708ff; Burnet, EGP 187ff; Gigon, Ursprung 
276ff; a quite different answer by Morrison, JHS 1955, 6off. Reinhardt (Parm. 11ff) 
is probably right that it was primarily a cosmogonical process (which would be under- 
standable in connection with Anaximander Aıo and Empedocles A30, 49, 50); but the 
result must be our world. 

a D. L. 9.23, Callim. fr. 442 Pfeiffer; cf. Wilamowitz, Platon II 85.2. Pfeiffer thinks 
of a poem whose authorship was contested between partisans of the two men; but there 
was only one book by Parmenides (D.L. 1.16 — DK 28A13). Diels (DK I 225, n.) thought 
that this one didactic poem of Parmenides was circulated under Pythagoras’ name, but 
it is more likely that there was an apocryphal revision labeled "Pythagoras."—D. L. 
8.14: mpáiróv re " Eonepov kai Pwodédpov róv abrov eineîv (IIvdaydpav) ös pya: Tlappevidys. 
This has been emended from the timc of Casaubon to of 8é dacı Hapyeviónv. Diels, 
DK 284402 considers ðs yo: (kat? Happevións. Burnet, EGP 191 n. 3, defends the MS 
text. But, if Parmenides had mentioned Pythagoras or even made a clear allusion to him, 
the ancient scholars, in their search for evidence about Pythagoras would have preserved 
the verse as they did Empedocles fr. 129. 
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example in the commentaries on the Timaeus; *? in neither case are the 
statements. reliable, 

For there is no corroboration in the astronomical ficld, morc than 
anywhere else, that Parmenides got his philosophy of nature from a 
Pythagorean source. The later tradition ascribes to Pythagoras a much 
more advanced system than Parmenides had. In his astronomy, 
Parmenides holds quite closely to Anaximander, and Empedocles 
closely follows him ;# there is no reason to inserta Pythagorean science. 


Commenting on a passage in which Aristotle refers to the profes- 
sional astronomers for the question of the order and the distances of 
the stars, Simplicius says, “ Anaximander was the first to discover the 
inquiry into the sizes and distances (of the stars), as Eudemus reports, 
adding that the Pythagoreans were the first to give their order."4 
Here is ascribed to the Pythagoreans—though not to Pythagoraste—a 
not unimportant contribution to the development of the world model 
found in Plato. Eudemus is trying to discover, in good Aristotelian 
fashion, the nature of the progress in science that led to the situation as 
he knew it; results are what he wants to record.?” In pursuit of this 
aim, he attributed to the Pythagoreans the order of the planets known 
to Plato, Aristotle, and Eudoxus. But in order to estimate the period to 
which this takes us back, and to understand the relation to the datum 
about Anaximander,4® we must survey the theories of the pre-Socratics 
on the order of the planets.4? 


* The attribution to Pythagoras of the invention of the word kdapos, mentioned along 
with the sphericity of the earth at D.L. 8.48, may well come from Heraclides (above, 
ch. I 3, n. 151). 

“ Above, nn. 34-35; cf. ch. IV 2. 

4 Above, nn. 29, 40, 58. For the rings of fire and the oreddvat, ch. III 3, n. 25. Em- 
pedocles, too, speaks of “ wheels," at least in a simile (fr. 46). 

“Simpl. Cael. 471.1 (on Arist. Cael. 291a29) — Eudemus fr. 146 — DK12A19: 
-.. Avafındvöpov mpdrov róv repi HeyeBav xal droornudrwv Adyov EÜPNKOTOS, ws 
Ev3npos ioropet ri rijs Odoews ráfw eis ross ITvdayopeious npórovs dvadépow . . . 
(The key words ra£ıs and droornuara are from Aristotle; bécews ra£ıs is also found in . 
Theo Sm. 181.1). 

“ Eudemus, like Aristotle, does not mention Pythagoras in a scientific context. (On 
fr. 133, see below, ch. VI 1, n. 62.) 

* Cf. mpõros frr. 144, 145, 147, 148; and twice in the fragment cited; similarly, 
Theophrastus, above, nn. 19-20. 

“ The juxtaposition of the two reports is at first hard to understand, since the calcula- 
tion of distances and sizes naturally presupposes a certain definite order. This is why 
Gundel (RE XX 2041) rejects the statement about Anaximander, and Wehrli (121) 
understands Eudemus to be putting the Pythagoreans chronologically ahead of Anaxi- 
mander. The source of misunderstanding is often an imprecise translation. E.g., Tannery 
(Astr. 126) has “. . . les premiers à spéculer sur la question de l'ordre des sphéres,” and van 
der Waerden (Astr. 29) “. . . die Untersuchung der Reihenfolge ihrer Lage führt er... 
auf die Pythagorcer . . . zurück.” Eudemus has nothing about “speculations” or “in- 
vestigation”; he is talking about a " finding." 

*9 See the material collected by Gundel, RE XX 2038-2046. 
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The fundamental points of that specifically Greek conception of the 
world's structure are already to be found in Anaximander :®° the carth 
remains in place, without support, held by the “equality” of distance 
in all directions," in the center of the circling rings of fire which are 
the paths of the stars.? Mythical conceptions of the “roots of earth," 
and of Helios floating back over Ocean to his starting place, have been 
abandoned; * and we find the idea of a perfect circle playing its role in 
astronomy before Pythagoras.* Into this bold outline Anaximander 
inserts precise figures: the sun is as large as the earth; its "circle" is 
27—or 28—times as large as the earth; that of the moon is 18—or 19— 
times as large; and doubtless the corresponding numbers for the stars 
would be 9 and 10.5 The remarkable prominence of the number 9 is a 
point of contact with Hesiod,®* and the idea that the stars are closest 
to the earth, while the sun is furthest away, comes from Iranian 
teachings about the soul.” In this point Anaximenes introduced the 
essential correction, based on consideration of physical phenomena; 


50 Tannery, HScH goff, Zeller I 297ff; Burnet, EGP 62ff; Diels, AGP 1897, 228ff; 
Heath, Aristarchus 31ff; Gigon, Ursprung 84ff; Raven, KR 131ff; Kahn 75ff. 

51 A26, A11 $3. Heidel, Maps 68f, 151, doubts Aristotle’s statement, on the ground 
that Anaximander’s cosmos was not a sphere (below, n. 54). But the argument applies 
also to circles, rings, or wheels. Aristotle (Cael. 295b11ff) is dealing expressly with the 
airia for the uévew of the earth. Anaximander must have stated a reason, so that this 
cannot be simply a false deduction of Aristotle. 

52 Arr $3; A18, A21, A22. 

53 "Roots of the earth," Hes. Op. 19, Xenophanes fr. 28; the return of Helios, Mim- 
nermus fr. ro, Stesichorus fr. 185 P.; Anaximenes A7 $6, Ar4 returns to the older 
idea. Xenophanes (A33, A41) and Heraclitus (fr. 6) are not interested in mathematical 
astronomy. 

51 It is hard to decide whether a solid shell of the universe is presupposed—a perfect 
sphere (as Gigon believes, Ursprung 85)—or whether we look out between the “wheels” 
into the dzetpov (as Burnet, EGP 69). The solid shell is part of the mythic background 
(xdAreos odpavds) and is also found in Anaximenes (xpvoraddoedés, A14), Empedocles 
(A30, 51), Hebd. 6 (&kpvros máyos), Hippoc. Vict. 1.10 (6 mepiéywv mdyos). Cf. also 
Etym. magn. s.v. BnAds. 

55 Arr 85 (incomplete), A21, A22. The numbers for the stars have been reconstructed 
since Tannery (HScH 94f). The two sets of figures are generally interpreted as an indica- 
tion of the “thickness” of the rings—which must correspond to the size of the earth, 
if the sun is the same size as the earth, so that one time the outer, and another time the 
inner, diameter would be intended, though this involves an error in computation (Raven, 
KR 136 n. 1). 

5$ Theog. 722f (cf. the Odyssey's évvijuap depdunv). See Nestle, ZN 301 n.; Kranz, 
Kosmos 13f, etc. (9 is an augmentation of 3, which is itself a symbol of plurality; below, 
ch. VI 4). Diels (AGP 1897, 230ff) mentions similar ideas among the shamans. Kahn 
(94-97) is hardly right in denying these mythical elements in Anaximander. 

57 R. Eisler, Weltenmantel und Himmelszelt I (Munich, 1910) 90 n. 3; cf. Boll, RE 
VII 2565; Kranz, NGG 1938, 156; Cumont, Lux 143; Burkert, RhM 1963, 97-134. 
Diod. 2.30.6 says that the doctrine is Babylonian; probably it is a matter of Babylonian- 
Iranian syncretism. (The Babylonians had a different doctrine of 3 heavens over one 
another: Meissner 108.) Kahn (yo) follows Diels (AGP 1897, 229f) in believing that 
Anaximander thought the matter out independently, concluding that the largest fire is 
the highest. 
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the stars, as distinguished from the sun, do not provide us heat, and 
are therefore further away (Bid rà. peiros ris dmoordoews).58 

This makes Eudemus’ report on Anaximander comprchensible. 
The arrangement of the celestial bodies, ý Tijs 8éoecs rafıs, is wrong, in 
his account, but still he “discovered” a fundamentally important fact. 
Not only did he consider the question of the sizes and distances of the 
heavenly bodies, but, in spite of the arbitrariness of his hypotheses 
and the incorrcctness of his results, he did find the right path toward 
the answer. The sun is the same size as the earth, although it looks to 
us about a foot wide,5? because it is tremendously far off and apparent 
size decreases as distance increases. True size, apparent size, and distance 
stand in a definite mathematical relationship. Thus the basic ideas of 
geometrical proportion and optics have been "discovered," and are 
then boldly applied to cosmic magnitudes and distances, where any 
kind of verification is impossible. This is the Aóyos which, according 
to Eudemus, Anaximander “ was the first to discover." 

What the Pythagoreans could contribute in addition to this was, 
after the correction made by Anaximenes, the correct order of the 
planets. The planets do not seem to have been discussed by Anaxi- 
mander.®° Of course, morning and evening star had been known for a 
long time, and people must have noticed long before this that some 
other bright stars are not always associated with specific constellations, 
but “wander about.” Thus the word itself, zAdvnres (dorépes) may be 
old." But the further details—that there are five planets, that they have 
definite orbital periods and thus also regular courses, and that in the 
character of their movements they are to be compared rather with the 
sun and moon than with the fixed stars®®—all this came to the Greeks 
from Babylon, and later than Anaximander, though before Plato. 

Detailed knowledge of the planets cannot be proven for any of the 


^ Anaximenes A7 86. The sun is found again as the highest star in Parmenides (A40a; 
doubted by Tannery HScH 240, Zeller 714 n. 2; but the directly quoted, short fragments 
10-12 do not provide any firm guidance on the question; cf. Heath, Aristarchus 74£), 
Empedocles (Aso; cf. above, nn. 29, 40, 44 on the line Anaximander-Parmenides- 
Empedocles), Leucippus (Ar $33), Metrodorus (DK 70A9), Crates of Mallos (Act. 
2.15.0), and in mysteries of late antiquity (Julian Or. 4.148a). 

P Cf. Arist. De an. 428b2, Heraclitus fr. 3. 

^! Cf. Gundel, RE XX 2041. The fact that Aét. 2.15.6 also speaks of planets (Anaxi- 
mander A18) proves nothing, since Metrodorus and Crates of Mallos are also included 
in the lemma. Diels supplies the word “ planets” as part of a conjectural restoration in 
Att (Hippol. Ref. 1.6.5); but this remains uncertain. 

"L On its formation see Schwyzer I 499. The word is applied not only to wandering 
stars, but to fevers (mÀAávgres muperoi). 

"The natural and unsophisticated way of grouping the heavenly bodies has been— 
to the present day—sun, moon, and stars (Anaximander, Parmenides frr. 10, 11, Hebd. 
1.2, 6.1, Anaxagoras fr. 12). In this context one speaks of five planets (of névre dorépes, 
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older pre-Socraties. ‘Vo be sure, in Anaximenes the basic distinction 
was drawn between the plancts and the fixed stars. The stars are 
fastened “like nails” in the “ice-like” vault of the sky, though some 
float on the air like big leaves.9 Alcmaeon’s view may have been 
similar to this, and Empedocles’ certainly was.® Anaxagoras sup- 
posed there was an indefinite multitude of planets and explained 
comets as produced by the collision of two of them.% The group of 
five planets is still not canonical, and the planets are still not accepted 
as equal members in the cosmic hierarchy. 

Indication of an important further step is found in Philolaus, but 


Arist. Mete. 343a31; cf. Aratus 454). It was a scientific achievement not to be underrated 
to go against appearances, separate the five planets from the fixed stars, and classify them 
with the sun and moon, so that there are seven planets: émrà kúrou Pl. Tim. 36d, 38c-d; 
of emra dorépes, Schol. Arat. p. 429.12, 478.8 Maass; of dorépes of émrá, Dio Cassius 
37.18.1; rà Era dorpa, Hippol. Ref. 1.2.2; "septem sidera," Manil. 1.308; Plin. HN 
2.12; cf. Hymn. Hom. Ares 7, Cic. Rep. 6.17, etc. Of course this is correct, from the geo- 
centric point of view. i 

® A7 = Hippol. Ref. 1.7.4: Tjov kai aeXjvgv kai rà dAAa dorpa mdvra mpwo. óvra. 
emoxeiodaı T dépi dia nAdros. Cf. A15, but A14 = Aöt. 2.14.3: prev üeqv karamemyévat 
ra dorpa TQ xpvaroAM occi. The contradiction can be removed by understanding the 
first of the sentences quoted of the planets, and the second of the fixed stars. A slight 
alteration in the text of the next clause in Aëtius (2.14.4) would yield this sense: éva 
(MSS čvor) 86 nérada eivai mipıva donep (wypodnjpara (Heath, Aristarchus 42). Ach. 
Is. p. 40.20 Maass, however, has rwés dé in the corresponding clause; the source of the 
trouble must be older. Cf. Gundel, RE XX 2042; Guthrie I 135-137. 

64 A4 — Aét. 2.16.3 may originally have applied only to the sun, since Alcmaeon’s 
name appears only as an afterthought. In A12 dorepes are named along with the oöpavds, 
but it is not really necessary to interpret this as indicating a distinction between planets 
and fixed stars. In any case, Alcmaeon would not have been the first to speak of the planets 
(as Gigon says, Ursprung 150), but following Anaximenes, with whom the doctrine of the 
“flat” sun also brings him into contact (A4; cf. Anaximenes A15). 

95 A54: rods uév dmAaveis dorépas auvdeddc0ar 7H xpvoráAAg, rods Bé mAdvyras 
aveiohaı. The word mAávgres cannot refer to the sun and moon alone; Empedocles had 
special theories about them. 

6 A1 89: rods de Koumras asvo8ov mÀavijrev pddyas adıevrwv. This sounds as though 
he were thinking of a regular collision; in that case, Anaxagoras would have had to 
station all the planets in the same region. The comet's tail was explained as “flame,” 
with the help of the analogy of flint. Aristotle (Mete. 342b25) speaks of oúpġaots, 
"apparent conjunction"; but, since he includes Anaxagoras and Democritus together 
(cf. below, n. 74), he may have obscured the difference between them.—Anaxagoras 
was the first to make neighbors of the sun and moon (Eudemus fr. 147; cf. above, n. 
$8).—It may remain an open question whether the sentence in Hebd. 2, lines 64ff, rà 
Toivuv dorpa rà oùpávia Errra dóvra rá£w exe rs rv pewv ékBoxfjs, refers to the 7 
planets, as Boll contended (NJb 1913 = KlSchr 220ff), following the commentary of 
ps.-Galen (CMG XI 2.1 p. 35). Kranz agreed with him (NGG 1938, 142, Kosmos 32 
n. 8) as did Gundel (RE XX 2040) and Roscher (Hebd. p. 134 n. 191; but he rejects it 
SBLpz 1919.5, 65ff). The dating of Hebd. depends precisely on the question whether it 
shows knowledge of the planets and the spherical shape of the earth. In my opinion 
the thesis that the planets were known to the author falls with correct interpretation of 
the phrase dpéwy exdoxn, which must mean “the succession of the seasons" (cf. Hebd. 4, 
14). The constellations named in the next paragraph are connected with this (Arcturus, 
the Pleiades, the Hyades, Orion, and the Dog), but the 7 planets are not (except, of course, 
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also in Democritus, He has been severely criticized for rcjecting the 
sphericity of the carth, and consequently his entire astronomical 
system has been called backward and almost primitive." But a book 
title like "Exmerdopara should make us prick up our cars; if Dicls is 
right about its meaning, the subject was a projection of the armillary 
sphere on a plane surface, or in other words, mathematical astron- 
omy.°® Democritus was well informed in both mathematics and 
astronomy and wrote a whole book epi rv mlavyrav.® His series 
of heavenly bodies, from the carth as center, was moon, Venus, sun, 
planets, fixed stars; and the planets themselves were put at various 
distances from the earth."? The reason for this arrangement is that in 
the “whirl” the stars nearer the earth lose ground relatively to the 
fixed stars. Thus the planets are integrated into the world system, with 
different distances according to their different "speed;" Democritus 
knows that there are a number of planets, and that they have definite 
orbital periods, in some cases longer than those of the sun. The special 
position of Venus points to influence from Babylon, where the trinity 
of sun, moon, and Venus is attested very early." It is incredible that 
Democritus should not have known the five familiar planets. 


meee 


the sun). Perhaps the words énra édvra allude to the fact that certain constellations have 
7 stars (the Bear, Pleiades, Orion, and, according to Pherecydes, the Hyades; FGrHist 
3Fgo, Hippias DK 86B13); Varro in his Hebdomades (Gell. 3.10.2) mentioned the seven- 
group of the Septentriones and the Pleiades even before the planets. (For seven-groups 
of fixed stars in Babylon, see Meissner 407£) Zeds alyioxos (Hebd. 6.2, line 17) cannot 
mean the planet Jupiter (as Kranz thinks, NGG 1938, 125 n. 2; cf. Kosmos 32 n. 8), since 
this manner of referring to the planets is only attested for a much later period (above, 
n. 6; Cumont's conclusion could only be said to be * corrected" —Kranz, NGG 1938, 
126—if there were no other possible interpretation). There remains Boll's idea that it 
means the sky, because mention is made of its " change of color," i.e. the alternation of 
day-sky and night-sky (AbhMü 1918, 25; cf. below, ch. IV 3, nn. 27.64). 

9? The “childish character" of Democritus’ astronomy is spoken of by Burnet, EGP 
339; i.c., he was not a Pythagorean! (Cf. above, n. 31). 

** DK 68B11q; also the n. II r41, with ref. to Ptol. Geogr. 7.7. 

* Fr. sb. In comparing Democritus with the allegedly more progressive “Pythagorean” 
astronomy of Plato, one must bear in mind that for Plato we have detailed expositions in 
his surviving books, but for Democritus only scattered and incomplete citations. If one 
matches the doxographical accounts of Plato with those of Democritus, the latter comes 
out fully as well (compare [/] Aét. 2.13.4/12, 2.15.3/4, 2.20.5/7, 2.25.6/9, 2.29.6/30.3); 
an outstanding difference is that he gives physical causes rather than mathematical des- 
criptions (cf. 2.16.1/7, 2.23.6/7). In his explanation of the Milky Way, Democritus 
(unlike Aristotle) has the right answer (Aét. 3.1.6). 

?* A86, A40 §4; Lucr. 5.621ff = Democritus A88. 

7! Shamash, Shin, Ishtar, represented as a group as early as the Naramsin stele; see 
Cumont, AC 1935, 10 n. 7; Meissner 18ff, 402ff. It is not entirely impossible that Par- 
menides is subject to oriental influence in the important position he gives to Venus (cf. 
above, n. 40); but Democritus is certainly not following Parmenides. In fact, he differs 
from Leucippus as to the position to be assigned the sun (above, n. $8). 
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Seneca, though, says that Democritus did not “yet” have an adequate 
knowledge of the courses of the five planets. “Democritus quoque . .. 
suspicari sc ait plures stellas esse, quae currant, sed nec numcrum illarum 
posuit ncc nomina, nondum comprehensis quinque siderum cursi- 
bus."7? Yet this does not mean that Democritus “knew neither the 
number nor the names of the planets.”?3 According to Seneca's report, 
Democritus expressed the suspicion that there were " more" planets, 
which surely means “more” in comparison to those he did know and 
describe. Seneca, or his source, sees in this belief—in which Democritus 
was correct, as we now know—a deficiency or shortcoming; the 
astronomy of later antiquity thought it had attained final results, 
and no longer reckoned with undiscovered stars."* 

Eudemus must have found Democritus’ arrangement of the planets 
incorrect, too, because of the special position of Venus. The “correct” 
one was, however, included in the system of Philolaus; for the sequence 
of the ten "divine bodies" was, in the unanimous testimony of 
Aristotle and the doxographers,” central fire, counter-earth, earth, 
moon, sun, five planets, heaven of the fixed stars. If we consider 
only the portion between earth and heaven, this is the order accepted 
by Eudoxus, Plato, and Aristotle. In addition, this is the system 
which Aristotle ascribes simply to “the Pythagoreans;” so nothing 
scems in the way of the assumption that Eudemus meant the same 
Pythagoreans, and his report that “the Pythagoreans" had established 
the order of the planets referred precisely to the system of 
Philolaus. 

One would hardly suggest that Philolaus was dependent on Democ- 
ritus;76 rather, there must have been a common source, someone who, 
in the interval between Anaxagoras and the time of Philolaus and 
Democritus, introduced to Greece, from Babylon, detailed knowledge 
about the planets. In fact, this very epoch is that of the efflorescence 
of professional Greek mathematics and astronomy. The floruit of 


72 QNat 7.3.2 = Democritus Ag2. . 

73 Frank 202, followed by Gundel, RE XX 2040; more cautiously Cumont, AC 1935, 
9f: Did Democritus intentionally ignore the divine names of the planets? . 

74 See Zeller I 1107 n. 2, and Heath, Aristarchus 128. Democritus explained comets 
as a phenomenon of reflection between planets or a planet and a fixed star (A92, to which 
Arrian ap. Stob. I p. 229.5 Wachsmuth and Posidonius ap. Schol. Arat. 1091 should be 
added; cf. n. 66). 

75 Arist. fr. 203, Philolaus Ar6. Gundel (RE XX 2100f) erroneously takes the system 
described at Plut. De an. procr. 1028b as that of Philolaus. 

78 Apollodorus of Cyzicus made him Democritus’ teacher. Cf. above, ch. HI 2, n. 101. 
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Hippocrates of Chios was about 430 0.0.77 It is true that our only 
direct information about his planctary theories concerns an exceptional 
case, that of “the” comet; but in this is implied that he discussed the 
behavior of the planets in detail, They move within the tropics, that 
is, in the area of the ecliptic; and they “stay behind" the fixed stars, 
each along his peculiar orbit (UroAedcınuevov dov rev éavroô KÜkAov, 
Arist. Mete. 34336), that is, they have definite periods. Heavenly and 
terrestrial events affect cach other— "the" comet sucks up moisture. 
But the spherical plan of the celestial movements is already there, 
in some detail: the parallel circles, oblique to the horizon and cut 
by it at various angles,78 Hippocrates probably was influenced by his 
countryman Oenopides, who had much to say about “circles” and 
“inclinations.”’7® 


June 27, 432 B.c. is the date of the summer solstice observed by 
Meton, who was also “astronomer and geometer."*? We know that 


also Burkert, Philologus 1959, 193 n. 1).—Hippocrates is just once called IIvdayopırds 
in a late source (Schol. Arat. P. $46.21 Maass), but Aristotle distinguishes him from the 


78 The way the problem is posed, whether the segment of the parallel circle above the 
horizon or that below is greater (Arist. Mete. 343a11, 18), corresponds to the method 
followed for the quadrature of the lune (Eudemus fr. 140; below, ch. VI 1). 

? DK 41.2. He was a somewhat Younger contemporary of Anaxagoras, named to- 
gether with Eudoxus by Hecataeus of Abdera, FGrHist 264F25 — Diod. 1.98, and also 
CCAG VIII 3, p. 95.17 (a fuller version of the text given at DK 41.12), where one reads, 
mp@ros ... rds dorpokoyırds peÜd8ovs e€ijveynev els ypagıjv. The date given, “end of the 
Peloponnesian War,” is inexact; he is connected with Zeno, Herodotus, and Gorgias. 
He was probably older than Meton. Cf. also von Fritz, RE XVII 2258-2272. Schiaparelli 
(Verl. 15) interpreted his 59-year “great year” as comprehending the cycles of all the 
planets (2 x Saturn, 5 X Jupiter, 31 x Mars, 59 X sun, Venus, and Mercury, 729 x 
moon; the 59-ycar cycle of Saturn was known in Babylon: van der Waerden, Hermes 
1952, 135.3, 139). Tannery (Astr. 143) also interprets Philolaus A22, which obviously is 
connected with Oenopides, in the same way. But the tradition brings Oenopides' * great 
year" with that of Meton (DK 41.9), and that has nothing to do with the planets and is 
only concerned to coordinate the courses of the sun and moon. This is doubtless how 
Ocnopides’ “great year” is to be interpreted (von Fritz, RE XVII 2262f). Oenopides is 
never directly called a Pythagorean; there is a point of contact in the theory of the Milky 
Way (below, n. 116), as well as a later charge of plagiarism (above, n. 37), and a remark- 
able mélange of myth and science, though this is not necessarily a criterion of Pythago- 
reanisni, 

§ Schol. Ar. Av. 997. On Meton, see Heath, Aristarchus 293-295; Kubitschek’s RE 
article (XV 1458-1466) is unsatisfactory. 
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he had some contact with Babylon, however it was established, for 
his nineteen-ycar cycle had been used there since 499." Meton is 
named several times along with Eudoxus.9? He seems to have been 
familiar not only with the idea, but with the graduation, of the 
zodiac.9 In the Babylonian manner, he designated the ascension of 
various fixed stars as weather signs, and Democritus followed him 
in this.®* Tzetzes ascribes to Meton a doctrine of the “Great Year" 
and of the destruction of the world when all the planets meet in the 
sign of Aquarius. This may be merely a confusion of Meton’s 
nineteen-year cycle with the World Year;** and from a single rather 
indefinite and general note we cannot tell for certain in what sense 
Meton dealt with the “distances” of the stars.8? The fact remains 
that at the epoch of Meton and Hippocrates we can ascertain the 
presence of not only empirical astronomical data borrowed from 
Babylon, but also a precise, geometrical conception of a spherical 
universe. From this time on, the general public was interested in 
astronomical topics.®® This suggests that by then a fairly accurate 


Van der Waerden, Anf. 112. There was one intercalation, which does not fit into 
the system, in 386 s.c. 

8? Columella 1, praef. 32, 9.14.12; Schol. Basileios PP- 196.24-197.2 Pasquali. 

8 Columella 9.14.12; van der Waerden, Anf. 170; cf. ch. IV 2. 

84 Used in [Geminus] p. 212.3 Manit., Ptolemaeus, Phaseis. On the close relationship 
of this literature with Babylon, see C. Bezold and F. Boll, "Reflexe astrologischer 
Keilinschriften bei griechischen Schriftstellern,” SBHeid 1911.7; F. Boll and A. Rehm, 
“Griechische Kalender, III,” SBHeid 1913.3; Democr. fr. 14. 

85 Chil. 10.534ff, 12.219ff, 12.283ff. The statement that Meton was the first to write a 
book on astronomy (12.128, 214) has to compete with the same statement applied to 
Oenopides (above, n. 79). 

86 Cf. the confrontation Schol. Arat. P- 478.5. But before Berossus (fr. 37 Schnabel = 
Sen. QNat 3.29.1 — FGrHist 680F21), not only did Plato know of the destruction of the 
world by fire and water (Tim. 22c; the “great year” 39d), but Philolaus also did (A18): 
Didddaos dırriv elvat ri dÜopàv roO kóouov, rà pev é£ otpavod mupds Bvévros, rò 8é éé 
Üdaros cearo, mepiapodifj Tod d€pos dmoyvÜévros- xal rovrwy elvat Tas dvaßvpuaceıs 
tpopas Tod xdauov. This comes under the title, mößev rpebera: 6 kóopos. The connection 
of $opà Tod kócuov and rpods) roô kóopov can only be understood to mean that the 
catastrophe happens to only a part of the world, doubtless the region of the earth (Zeller 
I 549f). Parmenides and Heraclitus had taught that the stars are nourished by avaßupıdaeıs 
(Aét. 2.17.4).—The catastrophe idea has nothing to do with Philolaus’ “great year,” 
A22; for the latter takes a period of only 59 years. See further, on the “ great year,” 
van der Waerden, Hermes 1952, Anf. 116-119. There is much controversy over the 
evidence of Heraclitus, frr. 66, 100, A13; cf. Reinhardt, Hermes 77 (1942) 1-27, 225-248; 
Kirk, Heraclitus 300-305, 359-361; M. Marcovich, RE Supp. X 297-303. 

87 Schol. Basileios ed. Pasquali (GGN 1910), 196.24-197.2. 

#8 Cf. Eur. fr. 861 (below, Ch. IV 2, n. 47), Gorg. Hel. 13, Pl. Gorg. 451c, Xen. Mem. 
4.7.5. Here Socrates is said not to have wished to spend time on hairsplitting subtleties 
about the movements of the planets or the like; this is of course a gibe at the Academy, 
but, in the light of the other evidence, ought not to be considered an anachronism. 
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notion of the planets and their periods, as well as their assignment to 
various gods, had become familiar to the Greeks. 

Probably the historical situation had its importance. From 500 
to 479 B.C., a state of war prevailed between the Persian Empire and 
nearly all the Greeks and made peaceful contacts difficult, if not 
completely impossible.*® This seems to have been the only period of 
any considerable extent during which connections between Greece 
and the Orient were almost completely severed. In this era of isolation 
the most characteristic endeavors of the Greeks were reaching their 
maturity; at its beginning, Parmenides was active. Then, as normal 
conditions once more returned?? and new relationships to the Orient 
became possible, the Greeks were able, thanks to the progress made in 
the meantime, to evaluate and select in a way quite different from that 
of Anaximander's time. 

The opinion is widespread that Pythagoras himself, who is supposed 
to have traveled in the East,” brought this astronomical knowledge 
back to Greece with him and passed it on through his school. In fact, 
he is thought of as the most important link in the transmission of 
oriental science to the Greeks. More cautious scholars are more likely 
to speak not of Pythagoras, but of the early Pythagoreans, who are 
supposed to be the only Greeks before Philolaus to have any advanced 
astronomical knowledge. 

This opinion leaves unanswered the question why we can detect no 
influence of such knowledge, even in relation to the planets. In Par- 
menides and Empedocles, at least, one would have expected to find 
some traces; and if Oenopides "stole" the determination of the 
obliquity of the ecliptic from Pythagoras, why did he not also take his 
knowledge of the planets? Since there is no apparent reason why the 
doxography should report the views of Democritus in more detail 
than those of carlier thinkers, we are driven to the assumption that the 
plancts did not really play so important a role with them. The Pythag- 
orcans’ astronomic erudition would be, then, a secret doctrine with 
no effect on others—a buried treasure. For Democritus’ astronomy 


" Themistocles was probably not the only Greek who learned Persian in those days. 
The Democritus story represents Magi and Chaldaeans coming with Xerxes to Abdera 
(D.L. 9-34). On the other hand, Eudoxus was later prevented by political reasons from 
traveling in Persia, and went instead —recommended by Agesilaus—to rebellious Egypt 
(above, n. 3). p 

9 As Democedes was active at the court of Darius I before the Persian Wars, so was 
Ctesias under Darius If and Artaxerxes II. i 

?! Above, ch. II 2, nn. 15-16. 
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cannot in any case be derived from Pythagorcanism. There is not a 
trace in the Pythagorean tradition of the special position of Venus in 
his system, which points unmistakably toward Babylon. The con- 
ventional view involves a remarkable double development; what the 
Pythagoreans had long ago brought from Babylon had to be fetched, 
a second time, from the same source. 

But there is no good reason to assume a mysterious, secret pre- 
Philolaus astronomy, belonging to Pythagoras or the Pythagoreans, 
aside from one dubious inference from Parmenides and some even 
more dubious late reports. Scholars have seized upon the assertion of 
the “more genuine" Pythagoreans, that the central fire is a force in 
the interior of the earth, named 'Eoría.?? In fact, this epithet is applied 
to the earth a few times in the fifth century,” and Empedocles spoke of 
fires beneath the earth.* Here, it is thought, we have traces of a geo- 
centric system belonging to the early Pythagoreans, which we should 
postulate anyway and which displays a suitable mixture of myth and 
science. Nevertheless, the basis of the reconstruction, the report of the 
“genuine Pythagoreans,” is an artificial reinterpretation of the reports 
of Aristotle, and without independent value as a source. The only other 
point is the name of ‘Eoria, but this is comprehensible as an expression 
of the central location of the earth, without the idea of a central 
fire.” And since we may not regard every point of contact between 
mythology and $voewAoyía as a priori Pythagorean—tradition even 
associates Euripides and Anaxagoras as among those who called the 
earth éoria®—the conclusion that Pythagoreans are behind this 

32 Above, ch. III 1, n. 72. The idea of a central fire within the earth was developed, 
as the original Pythagorean theory, by H. Richardson (CQ 20 [1926] 113-133), following 
Burnet, EGP 297f, then also by Wiersma, Mnemosyne 1942, 23ff. One piece of evidence 


is Th. ar. 6.11ff (cf. above, ch. III 2, n. 139). A theory of fire in the earth is well attested 
for the Stoic Archedemus (SVF III 264). 

33 Soph. fr. 558 N. = 615 Pearson, Eur. fr. 944; cf. Procl. In Eucl. 173.18f. At Pl. 
Phdr. 246, too, ‘Eoria is used of the earth (Dercyllides in Theo Sm. 200.7f, Macrob. Sat. 
1.23.8). Cleanthes attacked Aristarchus of Samos as xwoivra rod kóouov ri éoríav 
(Plut. De fac. 923a). 

94 Frr. 52, 62. This is natural enough for a Sicilian, with Etna before his eyes. At 
Parmenides A37, a conjecture of Diels introduces the idea of fire beneath the earth; but, 
uncertain as the whole world system of Parmenides is, this must remain in doubt (above, 
n. 40). 

*5 Anat. p. 30 = Th. ar. 6.15f . . . karqkoAovÜnkéva, rois IIvbayopeioıs ot Te mepi 
’EumedorAda kai [appevidny koi axeSdv of mAeiaroı rôv mada copay ddpevor riv 
povadıcnv dvow Eorias rpómov Ev uéaw idpüodaı . . . Here the subject of discussion is the 
central position of the earth, in Parmenides and Empedocles, not a fiery center for the 
earth, such as is attributed to the Pythagoreans. The hearth is the center of domestic life, 
and the newborn child is carried around it ('Audibpópio; cf. Nilsson I 95 n. 8; Hestia 
péow oixo Hymn. Hom. Aphrod. 30). Fire burns on the hearth, not in it. 

% Anat. p. 30 (Th. ar. 6.18ff) = Eur. fr. 944 =: Anaxagoras Azob. 
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development is quite shaky. And there is no proof of special astro- 
nomical knowledge, going back before Anaxagoras. 

At the same time, the effort continues to attribute to thc Pythagorcans 
before Plato, and even before Philolaus, a different, gcocentric planetary 
system which became dominant in the later Hellenistic period. In 
this, the sun is in the middle of the seven planets, flanked on each side 
by three of them— Venus, Mercury, and the moon in the direction 
of the central earth, and Mars, Jupiter, and Saturn in the direction of 
the heaven of the fixed stars. This arrangement of the planets attained 
a canonical position in astrology, and still determines the order of the 
days of the week. It cannot be documented earlier than Archimedes,” 
yet it was attributed to Pythagoras and connected with a system of the 
harmony of the spheres, in which the sun, both in its position and its 
function, is uéan.9* This coincidence, so gratifying to every Pythago- 
rean heart, and in general the “solar theology" that pervades the 
theory, insured that the age and the originality of the system would 
not go without defenders.?? An independent testimony seems to 
corroborate this. Ptolemy says that the “older mathematicians” 
(maAuuörepoı) put the sun in the middle, whereas “some later ones” 
(čvor r&v perà radra) put all the planets above the sun. Since this is 


precisely the conception of Plato, Eudoxus, and Aristotle, the con- ` 


clusion is drawn that the "older" mathematicians in question are 
prc-Eudoxan, and therefore Pythagorean, scientists.100 


9' Archimedes: Macrob. Somn. Sc. 1.19.2, 2.3.13 (differently Hippol. Ref. 4.8 — 
Archimedes ed. Heiberg II 552ff; this is unreliable, cf. Boyancé Songe 61, REG 1952, 
345f; Cumont, Lux 179 n. 1). Archimedes combined this with calculations of distance 
that were criticized by Platonists: Macrob. Somn. Sc. 2.3.14 (cf. the mathematici, Cic. 
Div. 2.91).—Hipparchus: Tannery, Astr. 127.—Nechepso-Petosiris (Plin. HN 2.88); 
doubtless the source of its attribution to Egypt (Dio Cassius 37.19.2), and also the Chal- 
dacans (i.c. astrologers; Macrob. Somn. Sc. 1.19.2).—Cic. Rep. 6.17, Philo V. Mos. 
2.103, Quis rer. div. heres 224, Qu. in Exod. 2.75, Geminus 1.24ff, Cleomedes 1.3, Manilius 
LBTI (thus also, probably, Posidonius; Boyancé, Songe 63, vs. Reinhardt, Kosmos 131f; 
differently Chrysippus, sce above, n. 7); Plin. HN 2.32-41 (thus also Varro), Or. Chald. 
cited Procl. In Tim. IT 63.22. Hultsch (RE II 1833) still wanted to refer this system to the 
ancient Babylonians; Cumont (Lux 144) suggested “ Magusaioi" of the sth century B.C. 
But there is no indication in the abundant original sources on Babylonian astronomy 
that any such planetary sequence was known there (Boll, RE VII 2561ff; Neugebauer, 
ExSe 168ff). 

9" Plin, HN 2.84, Cens. 13.3, Theo Sm. 138.9ff — Chalcid. 72f. On this interpretation 
of the harmony of the spheres, sce Burkert, Philologus 1961; it is obviously dependent on 
Eratosthenes.— This planetary system is contaminated with that of Philolaus by Plutarch, 
De ati. procr. 1028b (above, n. 7$). 

9? Boyaned, Songe 78ff. 

10 Ptol, Synt. 9.1. The conclusion that Pythagorcans are meant: Boll, RE VI 2568.34; 
Boyancé, Songe 62f; van der Waerden, Astr. 34ff, RE XXIII 2.1809. 


318 


t. The World and the Planetary System 


The evidence of Eudemus makes considerable difficulty for this 
view;!*! he can only be referring to the arrangement of the planets 
accepted by Aristotle, whose discovery he traces back to the Pythag- 
oreans, for Simplicius is citing Eudemus merely to help explain 
Aristotle. If there had been two different Pythagorean planetary 
systems, Eudemus would surely have mentioned the fact; and he could 
not have spoken of a discovery, but of a dilemma, since both systems 
are worth about the same from a geocentric point of view. As it is, 
there is not a trace of the second system, mentioned above, before 
Archimedes ;1% andit seems clearly to be later in origin. Beginning with 
the naive idea of “sun, moon, and stars," one's first step in advance is 
to recognize five of the stars as a special group—the planets—to 
distinguish them from the fixed stars and class them, to a certain extent, 
along with the sun and moon.1% One sees the expression of such a 
development in the systems of Philolaus, Plato, and Eudoxus: moon, 
sun, five planets, fixed stars. Only when the close connection of the 
"seven" has come to seem a matter of course, would one appreciate 
the symmetry of the other arrangement, in which the insignificant 
planet Saturn counterbalances the old familiar moon. 

The conclusion drawn from Ptolemy does not hold up. When he 
compares "old" and "newer" observations he means by “old” 
astronomers those from the third century on, as far as Hipparchus, 
ca. 150 B.C. (who himself figures as the most important of the “an- 
cients”’),!° by contrast with the “moderns” of the last hundred years 
before Ptolemy. Eudoxus and Callippus are never cited in the Almagest; 
the astronomy of the fourth century has alrcady sunk from sight. 
Aristarchus, to be sure, assigned the sun to a central position; but 
Plato's great prestige kept his own system alive, even among pro- 
fessional astronomers.1% The expression "some later ones," then, 
refers to astronomers later than Hipparchus, who, doubtless because of 
their orthodox Platonism, championed the older system. If even the 


101 Above, n. 45. 

102 On Heraclides Ponticus, see above, n. 7. 

103 Above, n. 62. 

104 Synt. 9.7 (II 262.11, 264.14 Heiberg), 9.10 (II 283.10), 10.9 (II 352.4), 11.3/4 (II 
386.17, 391.18), 11.7/8 (II 419.11, 425.6). 

108 Synt. 3.1 (I 191.17); cf. 4.2 (I 270.1: of čr TaGÀaióTepot = astronomers before 
Hipparchus); 4.9 (I 328.5). The maAatot in the Apotelesmatica of Ptolemy are Nechepso- 
Petosiris (RE XXIII 1837.49ff). Cf. also n. 97. 

108 Hesitation of the kaßmparıroi as to the order of the planets: Aét. 2.15.5, Theo Sm. 
P. 143.1 -- Chaleid. 73. The way in which Ptolemy presents the arguments for each 
solution shows that the discussion was lively. Cf. also the criticism directed by certain 
Platonici against Archimedes (Macrob. Som. Sc. 2.3.14). 
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re CO EINZINVAME AND PY THIAGOREANISM 


brilliant Eudoxus had fallen into oblivion, there can be very small 
profit in looking to Ptolemy for evidence on prc-Platonic Pythago- 
reanism. 

Nor can internal indications of “solar theology" or the harmony 
of the spheres prove that this late-attested system belonged to the 
early Pythagorcans. Boyancé is able to cite a number of rather carly 
references to the identification of Apollo and the sun, and to the 
connection between the sun and the harmony of the cosmos? But 
the interrelation of myth and the interpretation of the natural world 
is not Pythagorean alone; all Greek cosmology had to make its peace 
with the existing myths; and the thought of cosmic harmony is by no 
means tied to any particular planetary system.!9? We shall not have to 
alter the conclusion drawn from the passage of Eudemus: the arrange- 
ment of the planets found in Plato and in the Philolaic system, and 
no other, was known to Pythagoreans before Plato. We may conclude 
that this went back to the acceptance of Babylonian information in 
the time of Meton, just before that of Philolaus, and not to a more 
ancient Pythagorean tradition. 

The acusma which says that the planets are the “hounds of Per- 
sephone" may well be older.1** Most nearly comparable to this is the 
Babylonian designation of the planets as "rams."!!? But we need not 
suppose a direct dependence; the background is that of naive observa- 
tion of the skies: the stars that catch attention by their independent 
movements are thought of as living beings. These Pythagoreans, 
therefore, are looking for the realm of Persephone in the skies; it is 
also known that the sun and moon are the “Isles of the Blest." As well 
as this fits in, it does show thatsun and moon werenot reckoned among 
the planets. When one notices that certain stars " wander about" in the 
skies, the idea of mathematical arrangement and regularity does not 
immediately spring to mind. There is here a kind of "astronomy," 


107 Heraclitus fr. 100 (cf. also Anaximenes A14, Xenophanes A42, Kahn 104ff), Oeno- 
pides DK 41.7 (Helios = Apollo Loxias), Pl. Crat. 405 c-d, Scythinus DK 22C3.1 — 
Plut. Pyth. or. 402a (the constellation Lyra that of Apollo, the sunray as plectrum; on the 
date of Scythinus see FGrHist 1 3), Cleanthes SVF I 499, 502 (sunray as plectrum). 

1o In Hippoc. Vict. 4.89 we find YAlov è 1j pean (mrepío8os), namely between stars and 
moon (also 1.10: navrwv émxparetra:). The planets thus have no role here. On the 
harmony of the spheres, see below, ch. IV 4. 

1% Por. VP 41 (above, ch. II 4); Gundel, RE XX 2022.36. 

1^" Bibbu"; cf. Meissner 404. Also comparable is the designation of the planets as 
" generals of Ahriman” in Iran; but it is not attested till late (A. Christensen, Die Iranier 
(Munich, 1933) 229. Rougier (1f) would like to show that in comparison with oriental 


ideas the Pythagorean astronomy represented a definite forward step; but he overlooks 
this acusma. 
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or we might better say, certain notions about the heavenly bodies 
which prevailed among Pythagorcans and were peculiar to them— 
for there is nothing else in Greece like this—but they had nothing 
to do with scientific Greck astronomy. There was a pre-scientific area 
within Pythagoreanism itself. And this confirms that there was not a 
continuous transmission of advanced astronomical knowledge from 
the day of Pythagoras, but that scientific elements were added 
only later on, in the course of the general development of Greek 
science. 


There is only a single passage in- Aristotle to indicate that the Philo- 
laic system was not the only one in vogue among the Pythagorcans, 
stating that "some" of them believed, as did Hippocrates of Chios and 
his pupil Aeschylus, that "the" comet was a planet; a view also 
shared by Diogenes of Apollonia." In the system of Philolaus, the 
importance of the perfect number 10 leaves no opportunity for any 
such intrusive planet. It is difficult to interpret chronologically the 
"similarity" of the Pythagorean theory to that of Hippocrates. The 
latter givesa complicated explanation of the origin of the comet’stail— 
a phenomenon of reflection, he thinks, which happens only under 
certain conditions, which is why the comet is so seldom visible. 
The Pythagoreans do not go into the question of the tail; they only say 
that this “planet” is only seldom visible and does not rise far above the 
horizon.!* One might conjecture that the simpler theory is the older; 
and in fact Aristotle mentions it first. But this makes it difficult to sec 
why the comet is not accounted for in the system of Philolaus. It 
would also be possible that the Pythagoreans in question should be 
dated later than Philolaus, and later than the refutation of Hippocrates 
theory by the comet of 427/426 s.c. (above, n. 77). Their concern 
was not to set up a bold new scientific hypothesis, but merely to 

est a possibility. 
Eo Pn S ks Milky Way, too, Aristotle knows of different 
theories held by Pythagoreans. Some see in it the path of a star that was 
driven from its course in the catastrophe caused by Phaethon, others, 


H1 Arist. Mete. 342b30ff, followed by Aét. 3.2.1, ps.-Galen Phil. hist. 75, Schol. Arat. 


p- 545 Maass. ] 
12 A15: dorépas elvat rovs kopýras. x. 
H3 The reflection of light is a favorite idea of the dvawot in the sth century B.c. Cf. 


n. 115 and below, ch. IV 3, n. 29. NES 
114 The reference to Mercury at 342b32ff, being couched in direct discourse in the midst 


of the indirect, is probably an explanatory note added by Aristotle. 
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à route once followed by the sun! Philolaus (A18) spoke of fire 
flowing from the sky. A doxographical entry attributes the second 
answer to Ocnopides and adds that the sun changed its course out of 
disgust at the meal of Thyestes.!!® The conclusion has been drawn from 
this that Aristotle thought of Ocnopides as a Pythagorean;"7 but in 
that case Democritus’ pupil Metrodorus of Chios, who held the same 
view,!* would also have to be a Pythagorean. A "good idea," once 
expressed, keeps getting repeated. It is entirely possible that Metrodorus 
and the Pythagoreans were both dependent on Oenopides; we know 
that Philolaus took over the idea of the “Great Year” from him." 
In any case, there is no trace, before Philolaus and Oenopides, of a 
highly developed Pythagorean astronomy. ' 


2. THE THEORY OF PLANETARY MOVEMENTS 


From Plato to Kepler, astronomy was dominated by the assumption 
that all movements of celestial bodies were to be explained by the 
combination of “ perfect,” uniform, circular movements. On the basis 
of this assumption there are two approximately correct explanations of 
celestial movements, a heliocentric explanation like that of Aristarchus 
or Copernicus, and a geocentric system like that of Ptolemy, with 
epicycles and eccenters. From a mathematical or descriptive point 
of view, the two systems are simply equivalent; the decisive advance 


; a s 
was Kepler's recognition that the orbits in question were ellipses 
rather than circles. 


115 Arist. Mete. 34sa14ff, and Aét. 3.1.2 (DK 58B37c). The latter also includes under 
the Jemma IIv8oyópew: the explanation of the Milky Way asa phenomenon of reflection 
which goes back to Hippocrates (Arist. Mete. 345b10ff, DK 42.6); and he does the Be 
thing, at 3.2.1, with Hippocrates’ theory of comets. The error doubtless comes from the 
ee that a mathematician was automatically regarded as a Pythagorean (cf. above, n. 77 ) 

s Ach. Is. $5.18 Maass = DK 41.10. Elsewhere it is stated that the stars reversed 
their courses because of the meal of Thyestes; i.e., they formerly rose in the west and set 
in the east (Eur. El. 726ff, Or. ıoo1ff, Pl. Pol. 268e). j 

2 yon Fritz, RE XVII 2259; Boyancé, Songe 96, REG 1952, 348. 

: bs. e ae 70À13: did rv mápo8ov (yiveodaı tóv yaAa£(av): roUrov yàp elvai 

n Above, n. 79. 

1See Tannery, Astr. 101; Neugebauer, ExSc 122ff, 183. Copernicus knew that his 
system was no more adequate, descriptively, than that of epicycles and eccenters (ed 
Soc. Cop. Thorunensis, Thorn 1873, 5.14), but he cited the " prima principia de motus 
aequalitate, which the epicycles violate. The “Copernican revolution” mainly affects 
physics (aside from man's feeling toward the world). Newton's mechanics is possible onl 
sin en ee the modern theory of relativity, this difference bawen 

entric an i i i i 
ee Ben er "e uu again. See also J. Mittelstrass, Die Rettung der 
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Eudoxus of Cnidus, taking his departure from this same assumption 
of uniform circular motions, had devised a completely ditlerent solu- 
tion,? and his system of concentric spheres, modified by Menaechmus 
and Callippus, was adopted by Aristotle. It is hopelessly inferior to the 
system of cpicycles and can be proven fallacious by many observations.? 
Eudoxus, however, was not just some crackpot theorist; he was one 
of the most brilliant mathematicians of ancient times.4 The fact that 
he devised this system at all, and that it could hold its place for at 
least a generation, is only comprehensible if the system of epicycles is a 
later invention. We do not know its author, but in any case Apollonius 
of Perga was using it about 200 B.c.5 As we can readily understand, 
it drove the Eudoxan system so completely from the field that the 
latter is never mentioned by Ptolemy, and it is only the exigencies of 
commenting on the works of Aristotle that have preserved the know- 
ledge of it for us. Eudoxus' solution was incomplete and was super- 
seded, but, as the first attempt to explain the movements of the plancts 
in a mathematical way, it was an astounding achievement. Eudemus 
attests explicitly that Eudoxus was “the first” to apply himself to such 
"hypotheses." 


Thus both external attestation and internal evidence provide a 
refutation, in advance, of all the attempts, ancient? and modern,® to 


2 The standard study is G. V. Schiaparelli, Le sfere omocentriche di Eudosso, di Callippo 
e di Aristotele (Milan, 1875; Ger.tr.by W. Horn: Leipzig, 1877). See esp. Heath, Aristarchus 
190ff and, for an attempt to reconstruct the method of Eudoxus himself, Becker, MD 
8off. For Menaechmus and Callippus, see Dercyllides ap. Theo Sm. 201.25. 

3 In the first place, the changes in size and brightness of the planets made it obvious 
that there were changes in their distance from the earth, which would not be possible 
according to Eudoxus’ system (cf. Arist. fr. 211, Sosigenes ap. Simpl. Cael. s05.10ff, 
Heath, Aristarchus 208ff, Neugebauer, ExSc 154). 

* Eudoxus' theory of proportion (Euclid, book 5) is highly esteemed by modern 
mathematicians; see Hasse-Scholz 13ff; Becker, MD 104ff; van der Waerden, SA 
187-189. 

5 Ptol. Synt. 12.1 = Apollonius fr. 59 Heiberg. Cf. Heath, Aristarchus 266f; van der 
Waerden, SA 238; Neugebauer, ExSc 155. 

5 Fr. 148. Sosigenes, ap. Simpl. Cael. 504.17ff, attests that until the time of Autolycus 
(a little earlier than Euclid) no explanation had been found for the differing distances of 
the planets. Cf. also Simpl. Cael. 32.16-27. 

? It seemed self-evident to the Platonist that Plato knew all the correct answers, at least 
to any important question. See Dercyllides ap. Theo Sm. 201.7ff, Adrastus ibid. 188.25ff 
(the only controversy was whether we should employ eccenters or epicycles; and Apol- 
lonius had already shown that these amount to the same thing mathematically; above, 
n. $). Iamblichus, on the other hand (Procl. In Tim. HI 65.7), and Proclus following him 
(In Tim. IH 96.27ff, 146.14ff) reject the complicated tangle of circles altogether; they 
are only interested in the metaphysical answers, not in a mathematical. description of 
phenomena. 

8 A recent champion of this view is van der Waerden, Astr. 3710; it is extended by 
Becker, RAM 97 (1954) 89-92. The main text is Tim. 38 c-d: the god created. sun, 
moon, and planets as “instruments of time”; &dnxer ely ray mepidopáds, dy h Qarépov 
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find that the system of epicyeles is alluded to as early as Plato, and 
therefore during the lifetime of Kudoxus.” Plato’s text can in fact bc 
understood. without the epieyele hypothesis. To be sure, the ancient 


mm ML 
meplodos jew, émrá oðoas čvra dnd, ardhunv pv eis rév nepi yf» mpáirov, Tov de 
eis róv Sevrepov bmp yíjs, dwogddpov dd xal rév lepóv 'Eppoô Aeyópevov eis [róv] ráxe 
pv laóüponov jAlw kíkÀov lávras, tiv dd dvavríav eiAnydras ara Svvanır. [rv], 
though securely attested, was deleted by Burnet, (MS y and older editions have Toss). 

Taylor (Tim. 196) and Cornford (‘Tim. 105 n. 2) make eis govern an understood kAovs, 

and van der Waerden translates (Astr. 4 5) (the god put Venus and Mercury) “in 

‘circles’ which themselves go in circles” (“in solche ‘Kreise,’ die einen Kreis gehen"), 

and calls this "a very pregnant expression for epicycles" (46). Becker saw that the 
expression is not at all pregnant—the decisive point, the introduction of new circles, 
cannot depend on a word to be supplied!—and therefore corrected Plato's text to read 
eis [róv] ráxe: ner laóüpopov hiw kÜkAov, «kéxAovs 80» idvras rip [8è] évavriav elAqxóras 
aùt® Övvanır. The manuscript text, however, can be understood without alteration, 
though there is a slight anacoluthon. Instead of the phrase we should expect, eis rev 
Tpirov re kai réraprov kóxÀov, attention is centered on the description of the peculiar 
orbits of Venus and Mercury, using the two participles idvras and eiAnydras, and xúràov 
is taken dad xowod both with eis 7óv and as inner object to ióvras. “(The god put) the 
morning star and the one that is called sacred to Hermes into the circle that in speed is 
equal to that of the sun—this is the circle they travel; but they are endowed with the 
power contrary to the sun's." It is true that the puzzling évavría 8¥vayus would have a 
precise sense in the epicycle theory (the epicycle of the sun revolves to the right, that of 
Venus and Mercury to the left; Adrastus ap. Theo Sm. 175.13ff, Chalc. 109, van der 
Waerden, Astr. 46; the phrase is discussed by Duhem 58f, Heath, Aristarchus 165ff, 
Math. 1 311, Taylor, Tim. 196f). But in Eudoxus’ system, too, the fourth sphere of a 
planet moves contrary to the third, whereas the sun has only 3 spheres. The expression 
can also be understood in a quite general sense, like the phrase xarà rdvavría. dAArdoıs 
lévai, which was used of all the planets a little earlier (36d; Cornford, Tim. 8off, 106ff).— 
It is impossible to be sure that the sentence exhibits a terminological differentiation of 
mepidopd and íxAos as main circle and epicycle (as van der Waerden, Astr. 46); at 36c 
kókÀos, dopd, and mepıdopd are completely synonymous.— Another argument is made 
from the “breadth” of the “whorls” in Rep. 616e (van der Waerden, Astr. 42ff ). The 
text and interpretation were very much debated in antiquity (Procl. In Remp. II 227ff). 

Dercyllides seems to be the one who first interpreted the whorls in the light of the theory 
of epicycles or eccenters (Theo Sm. 201.7ff; cf. above, n. 7). Dercyllides was a Platonist 
who wrote 11 books on Plato's philosophy (Simpl. Phys. 247.30ff), after Hermodorus 

and Eudemus (ibid.) but apparently earlier than Thrasyllus (Albinus 4, p. 149 Hermann; 
see RE V 242). The refutation of this version depends not so much on the fact that the 
series of widths “does not, to be sure, yet" agree (van der Waerden, Astr. 44), as on the 
fact that the widest ring is that of the heaven of the fixed stars, which cannot have any- 

thing to do with epicycles. The simplest and most obvious interpretation is still that in a 

tentative way the distances of the planets from each other are set to correspond to their 
differences: the largest interval is that of the sphere of the fixed stars; Mars, Jupiter, and 

Saturn form a group, as do Venus and Mercury. Jupiter and Saturn are most similar, 

as can be seen, c.g., in Frank's sketch (27). See also Tannery, Astr. 327, MSc VII 49ff; 

Heath, Aristarchus 111, 156. 

? Van der Waerden, Astr. 48 tries the expedient of supposing that the theory of epicycles 
was first devised for the sun, Venus, and Mercury; but his own theory of the spindle 
whorls will not fit this. And can we imagine that Eudoxus, instead of taking the natural 
step of extending the theory of epicycles, proposed his own very different scheme, 
applying it, against all common sense, to Venus and Mercury? In fact the émroméós 
(the figure-cight curve which is the product of Eudoxus’ theory) was surely devised to 


explain the phenomena of “overtaking and being overtaken” observed in Venus and 
Mercury. Sec also below, n. 61. 
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tradition boldly asserted that Pythagoras himself was the inventor of 
epicycles, or eccenters!’—one of the most horrendous examples of 
anachronism in the construction of a science for Pythagoras. The 
system of epicycles was worked out by professional Greck astronomers 
between Autolycus (fl. ca. 310 B.c.) and Apollonius of Perga and is 
wholly irrelevant to the question of pre-Platonic Pythagoreanism." 
In Plato’s Laws astronomy is endowed, more than any other science, 
with a religious function. The study of astronomy does not lead to 
atheism, as was thought in the day of Anaxagoras, but is “ dear to the 
god" (821a). To be sure, its conclusions contradict popular opinion; 
it is false that sun, moon, and stars "never follow the same path, 
and the appellation "planets" is wrong:!? rjv adriy yàp aùrôv óðòv 


+ M M 
ékaarov kai où moAlds GAAd piav dei kúràw Örekepxerar, paiverat de roMás 


10 Adrastus ap. Theo Sm. 150.12ff (cf. Chalc. 77f): 4 de mouxidn Tís $opás raw 
mravapéevun pavragia yiverar dia TO Kat’ Giov Twv KURAmr «ai ev idlaıs adaipass 
evdedenéva kai OU. éxetvow xwotpeva Soxetv Jv Pepeodaı bea TÀy LoBlaw, xaBà mpäros 
evonoe IIvdayöpas, ri Kara tavra reraypevy dm Kal ópaAf dopa xarà. ovuBeßneös 
Emywopevns Tivos TOLKIÀNS Kal dvwpdAov Kwiaews. The apparent variety int e move- 
ments of the planets results from the fact that, though in reality they are boun p certain 
circular paths of their own and certain spheres of their own, they seem to us to o ow a 
course through the zodiac, as Pythagoras was the first to notice; thus to their regu ar 
simple, and uniform movement there is added, accidentally, a kind of variegate and 
nonuniform movement." This unquestionably refers to the theory of epicycles an 
eccenters (cf. Theo Sm. 152.2ff, 154.12ff); and it can be seen from the parallel report 
in Chalcidius that the whole thing, not merely the zodiac, is intended to be claimed 
for Pythagoras. Heath (Aristarchus sof) translates too loosely, so that the reference to 
the epicycle system disappears and he is led to accept the Passage as historica oi ence. 
—Procl. Hypotyp. 1.34: kai rots KAcıvois IIvdayopelois, dbs Ex ris loropias mapeu paper, 
al rÀv éexxévrpwy kal émucikÀuv brobéces Ypeokov ds dmhovarepar av äħwv AM 
deiv yàp Em’ Ereivwv kal aùròv mapaxedevecbar tov Ilvdaydpav Inreiv éf è po^ 
xai árAovarárcov únobéoewv Sexvivat rà Cyrotpeva.. . Cf. Procl. In Remp. II 230.2 : 
Iam. VP 31: 81? ôv (sc. IIudaydpav) repi . . . Enkevrporyrav Kal múrov MET res 
kai Eoıvia rois obo. nmapeoñàbev Evvora... According to Simpl. Cael. $07.12ff, 
Nicomachus “and after him, Iamblichus" attributed to Pythagoras only the theory of 
eccenters. Geminus Is. r.19ff only attributes to the Pythagoreans, directly, the 
postulate of uniform circular movement; but the proper solution is here too, of 
theory of epicycles and eccenters. 
OF course von der Woerden (Astr. 37f£) traces the epicycle theory allegedly present 
in Plato to Pythagoreans. “Pythagoreans . . . contemporaries of Plato or a little later, 
was the verdict of Schiaparelli (Vorl. 6off; similarly Duhem 433). Such are the expedients 
used to rescue some bit of credibility for the testimonia about Pythagoras the scientist. 
But after Plato and Archytas there was no longer any specifically “Pythagorean 
astronomy, but only the general Greek professional astronomy. It may have been Hera- 
clides Ponticus who first postulated epicycles, for Venus and Mercury, though t ie 
interpretation of his fr. 109 is controversial (for epicycles: Schiaparelli, Vorl. 52ff; Heat , 
Aristarchus 255ff, Duhem 406ff; differently Frank 211f, followed by Wehrli and van der 
Waerden, Astr. 62ff). Perhaps Heraclides referred to Pythagoras (above, ch. I3, n. 72» 
though it may not have been till after Hipparchus that Pythagoras was given credit for 
this discovery (cf, on Aét. 4.13.9, below, ch. VI 1). s. . 
12 [n later times it became a commonplace that the word “planet” is a misnomer. See 
Plin. HN 2.12. 
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pepópevov sa (822a). "l'wice more Plato returns to this judgement, so 
important and so satisfying to him, which, as he thought, refuted ihe 
mechanistic interpretation of the world and which makes it possible 

to come, with Aóyos, to the aid of the ancient Law” (890d). Of all 
kinds of movement, the one most closely related to mind (vos) is 
uniform, circular movement; it is perfect (898ab), and the heaven! 
bodies move in conformity with it, not in any “crazy and disorderl ^ 
way (897d). “If they did not have souls, if they did not possess intelli 
gence, they would never, in so exact a way, hold to such wondrous 
calculations” (967b). Plato represents the Athenian as saying that h 
heard this doctrine “neither as a young man nor very jon: a o” 
(821e), and we may apply this to Plato himself, for in the Re n 
he was still of the opinion that real exactitude was impossible * the 
physical world, so that the true astronomer should not depend on 
sense perception but busy himself with purely ideal magnitudes and 
movements, In the Timaeus, too, Plato speaks without hesitation of 
the “wandering” of the planets.4 Thus it is easy to suppose that, onl 
toward the end of his life, Plato learned and welcomed ale 
a new theory of planetary motion which attributed the puru 
irregularities to uniform circular movements? 

If we cast about for a planetary theory that Plato might have known 
not only is the epicycle theory ineligible, but also the movement 
of the earth, or any system like Copernicus’ The only possibilit 
aside from the system of Eudoxus, would be some kind of ake 


33 Rep. 530a-b: (6 r@ övre dor, rams 
, >: (d 78 övre povojukòs) oùk dromov, ole, hynoeraı ro i 
yiyveoðai TE TadTa dei WoavTws kal oùvðauf oddev ERRARE d en 
EN ’ Lu €xovra Kat 
M Lo RS 7 N 
= ee : ee » es (39d), rà Tperópeva kal mAávqv ToLaÓrmv laxovra, 
E aws (821d) the “normal” conception of the pl i ü 
tob); b n . planets is a BA ; 
vb rM e.g., noticed the difference between Timaeus and Laws (Cael. A a 
the dieran evavria Súvajus (Tim. 38d) and emavarvrAroeıs xai mico: 
u 40c) cou d be applied to the Eudoxan system (above, n. 8; Cornford, Tim. 135f ) 
» rank's argument (202) is correct, up to this point. ' di 
5 Au of the earth was seen at this point by Schiaparelli, Vorl. 39ff, Burnet, EGP 
ah = EH id quon. others. Van der Waerden's nominee is the Philolaic 
Sys - 55). But neither of these systems explains the one essenti i 
ten al question, that of 
n d of the planets. Therefore Gruppe supposed that Plato knew the heliocentric 
ystem (KosmSyst 151ff; more cautiously Burnet, ThPI 348; C. Ritter, SBHeid I9I 
edu and » à supposition neither provable nor likely. Certain other passages lis 
ec ‚din this connection. The word iMogév 1 i 
M mv at Tim. 40b was taken by Aristotl 
del n a Ra following Heraclides, as Cherniss thinks Plato 5468) 
as refe o the revolution of the earth on its axis (cf. Tayl im. 2 
| ; 1 t : - Taylor, Tim. 226ff; Heath, 
Miu 174 ). The most ingenious solution is that of Cornford, that the earth s 
| d irection opposite to that of the fixed stars, thus canceling out its movement and 
appearing at rest (Tim. 120ff; Cherniss agrecs, Plato ss4ff, with further elaboration; 
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postulate, completely regardless of observed phenomena, to be ascribed 


to the Pythagorcans. 
For to suggest, as Frank does, that the “discovery of the true move- 


ments of the planets” was due to the Pythagoreans of Archytas 
circle," is in itself absurd. This discovery is supposed to consist of the 
thesis that the planets “describe geometrically perfect circular orbits 
according to strictly mathematical laws” (28; cf. 201). What gave the 


LI nn 


G. S. Claghorn, Aristotle’s Critism of Plato's Timaeus [The Hague, 1954] 74ff; van der 
Waerden, Astr. 57; Kranz, RhM 1957, 114ff; cf. the dveMrrovoa adaipaı of Aristotle).— 
At Epin. 987b, the sphere of the fixed stars is called the true xdopos, ôs evavrıos éxetvows 
avpraow (the planets) mopeveran, <o> dycw rois Aous, ds ye åvðpónois alvovr 
dv dAlya rovrwv el8óow. Whether one accepts Burnet's conjecture («oix») or with Taylor, 
Tim. 169f, apprehends the passage as ironic, the passage would mean that the movement 
of the fixed star firmament which carries the planets along with it, is rejected, i.e. the 
earth must move (Schiaparelli, Vorl. 4off; cf. J. Harward's notes [Cambridge, 1928]; 
and Taylor, loc. cit.). This is supposed to mean rejection of Eudoxus’ system (characterizing 
the most brilliant astronomer of the time asa “ person who knows little of these matters” !). 
But at 978dff, the movement of the heavens is accepted as self-evident (Cornford. 
Tim. 91 n. 1; also Heath, Aristarchus 184f); the text is meant seriously, without <oö« >. 
The stress is on the word dvOpdiois; our human knowledge is basically inadequate; the 
preceding context runs, Beßalws 91) duoxupilonaı 76 ye roooörov, and the following, 
boa 88 Ikavös lonev, dvdyun Adyeıv kai Adyopev: ý yap övrws ooa codia rayrn my dalveran. 
— Critias 121c: Zeussummonsthe gods els rj» rınuwrärnv adrdv olkgaw, ù 87) kara péoov 
mrovrós od kóopov PeBnxvia kaðopã mévra . . . here the text breaks off. Frank (207, 217f) 
read this as an allusion to the central fire, and therefore to the system of Philolaus. Certainty 
is not possible, since the sentence is incomplete (Cherniss, Plato $64). Clearchus fr. 8, 
in a mythical context, seems to speak of a central ‘Eoria outside the carth.— Theophr. 
Phys. op. fr. 22, Dox. 494 — Plut. Quaest. Plat. 8.1.1006c (cf. Numa 11): rà Adtran 
mpeafurépp yevonkvp neragéAew dis où mpooíjkovaav dmoddvrı TH yi THY peony xdpav 
rod navrés. Add Arist. Cael. 293a27ff: moAois 8’ dv kai érépows ovvööfere pů Óeiv rfj 
yj riv roO péoou xdpav dmoduödva TO maróv odk èk rÀv pawopévwv düpobaw adda 
padov Ex rÀv Adywv TQ yàp Tyuwrdro olovra. mpoajkew viv TyuwTarny Ómdpxew 
xdpav. Speusippus fr. 41 = Theophr. Met. 11a22: omavıdv ti TÒ Timov mo? 76 mepi 
Thy TOD uécov xdpav. Frank bases on this his thesis that the Philolaic system belongs to 
the Old Academy (207ff); cf. Schiaparelli, Vorl. 36f; Burnet, ThPl 347f; Mondolfo, 
Inf. 451ff; van der Waerden, Astr. 55. The passage of Theophrastus is rejected as a mis- 
understanding or arbitrary interpretation by Boeckh, KosmSyst 144ff; Tannery, MSc 
IX 234; Cherniss, Plato s6ıff, Cornford, Tim. 125ff, and others. It is certain that Theo- 
phrastus is not referring to any of Plato's writings, but to a deurepa. ópovris which was 
obviously made orally. Unless, like Cherniss, one entirely disbelieves in oral teaching by 
Plato, the impression remains that the testimony of Aristotle and Theophrastus is mutually 
corroborative, i.e. some members of the Old Academy defended the Philolaic system. 
It is just as forced to read the doctrine of a central fire at the center of the earth (see ch. 
III 1, n. 92) into the passage of Aristotle (as Cornford does, Tim. 126ff) as it is to regard 
his report as purely hypothetical (“if they were to proceed. from a priori principles," 
Cherniss, Plato 560; against this is olovraı at 293230; Mondolfo, Inf. 453). It would still 
be possible that Theophrastus transferred to Plato an opinion that belonged to his pupils 
(Heath, Aristarchus 185ff). Anyhow, all we learn about the Philolaic system is a terminus 
ante quem (contra Frank 207, 278ff; van der Waerden, Astr. 55). Plato does not adopt a 
system because it is new, but because, when he thought the matter over again (perapéAew), 
different aspects seemed important. Cf. the gloomy thoughts about the evil world soul 


in Leg. 896e ct seq. and 906a. ; 
17 Frank 26ff, 201ff; following him, Moreau, Ame 76f, Gundel, RE XX 2053f. 
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planets their name, what drew the attention of observers to them at all 
was the fact that they do not, like the fixed stars, follow perfect, 
uniform circular orbits, but that, compared to thc latter, they “ wander 
about." It would also have seemed noteworthy that they do not, like 
the sun, move regularly from west to cast through the zodiac (the 
sun is not originally a “planet” but the paradigm of cosmic order, 
Ú ToU xpóvov ráfu)19 The first important lesson learned in Greece 
about the planets, namely the identity of morning and evening star,!? 
means simply that Venus stands now to the right and now to the left 
of the sun, moves away from it for a certain distance and then back 
overtakes the sun and is overtaken in its turn.20 The stoppings, the 
retrograde movements, and the alterations in velocity were inherent in 
the very discovery of the planets; they were known from the beginning. 
A theory of the planets that takes no account of these matters explains 
nothing at all.21 

Now Plato makes it a matter of reproach against the Pythagoreans 
that, at least in music theory, they value empirical data too highly. 
and he surely gives no indication that the ideal astronomy demanded 
in the Republic had actually been developed among the Pythagoreans.?2 
Aristotle says the Pythagoreans do not go beyond what is subject to 
sense perception.?? If this is so, it does not seem likely that they would 
have set up a postulate that contradicted all the evidence of the senses 
without seeing any possibility of solution. l 

Geminus, on whom Proclus is obviously dependent, writes,24 


18 Cf. Anaximander fr. 1, Parmenides fr. r. i ; i i 
Hadr mania (Gene P ^ fr. 1. 11ff, Heraclitus fr. 94; O. Gigon, Fondation 

9 Above, ch. IV 1, n. 39. 

2 P]. Tim. 38d. 
. 21 Frank finds that with their postulate of uniform movement the Pythagoreans had 
‘ grasped the problem of the planets in its entirety, and had, in the essentials. also solved 
it, but it does not seem that at that time they had yet explained all those pauses retrograde 
movements, alterations of velocity, and distortions of their orbital paths? (34f. ). In that 
case, however, what have they explained?—Moreau (Ame 77) finds that the postulate of 
circular motion is “Je principe même de l'astronomie mathématique,” and suggests that 
app! aE to a specific system is not the main thing. But what is a principle that cannot 

22 Rep. 530f; cf. ch. V 1. 

233 Met. 989b29. 


(as van der Waerden thinks, Astr. 48), but Geminus himself, whom Tannery long ago 
recognized to be the most important source for Proclus in matters of the history of 
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“The Pythagorcans were the first to approach such questions, and 
they assumed that the motions of the sun, moon, and plancts are 
circular and uniform." (Is. 1.19, tr. Heath). But the "stationary points” 
of the plancts are also explicitly mentioned, and in new formulation 
the problem of the Pythagoreans is, erpoérewav obrw, más dv 8’ éykvkMew 
kai Guaddy kunjaecv ámoboÜein rà. dawdpeva (Is. 1.21). Thus the Pythag- 
oreans seek not arbitrary postulates, but the explanation of phenomena; 
Geminus undoubtedly, like Adrastus and later writers, considers the 
system of epicycles and eccenters to be Pythagorean. 
Simplicius has a different account: 


Eudoxus of Cnidus, as Eudemus recounts in the second book of his 
History of Astronomy and as Sosigenes repeats on the authority of 
Eudemus, is said to have been the first of the Greeks to deal with this 
type of hypothesis.?* For Plato, Sosigenes says, set this problem for 
students of astronomy: “By the assumption of what uniform and 
ordered motions can the apparent motions of the planets be 
accounted for?" 


Whether the statement about Plato forms part of the citation from 
Eudemus and deserves any credence is a controversial question; the 
anecdotal style and the fact that Simplicius names Sosigenes twice may 
well rouse suspicion." But the sentence about Eudoxus, which is 
certainly taken from Eudemus, is itself enough to refute the assertion 
of Geminus. For what the latter attributes to the Pythagorcans—that 
they "were the first to devote themselves to such inquiries and bascd 
their account on uniform circular movements "——is attributed by 
Eudemus, in almost the same words, to Eudoxus. He was “the first 
to make use of such hypotheses," namely "what uniform, orderly, 
circular movements one must assume, in order to save the phenomena." 
What doubt can there be that Geminus, in diverging from Aristotle’s 
pupil Eudemus, is citing a late fiction, just as the epicycle theory he 
cites is later in origin than the theory of Eudoxus? The explanation of 
the movements of the planets, and thus the outstanding achievement of 
mathematical astronomy, begins not with the Pythagorcans but with 


Eudoxus. 
But it is new knowledge of which Plato speaks in the Laws, not a 


25 Simpl. Cael. 488.18ff = Eudemus fr. 148, tr. Cohen and Drabkin. 
?? Namely (Simpl. Cael. 488.16), rivwy Umoredevrum 5 duaddv Kai rerayuevar xoi 


éykvkALov kwhocewv durndnoera: ĉiaowbivar rà . . . pawópeva. 
27 The sentence about Plato was deleted by Hultsch (RE VI 939) as a conjecture of 


Sosigenes; it is defended by Friedlaender, Plato I 353 n. 15. 
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postulate without a solution. Just as, in the Timaeus, he mentions the 
“overtaking and being overtaken,” the “ retrogradations and advances” 
of the plancts,?* he cannot, in his later book, regard them as cither non- 
existent or unimportant; instead, he emphasizes the “exactitude” 
with which the heavenly bodies follow the “calculations” (967b); this 
is “not easy to understand, but not extremely hard, either” (8216). 
Since the matter is “proven,” it is to be incorporated into the educa- 
tional system (822c). Ma6juara. are “ prerequisite" to instruction in 
astronomy (967e).2° The mathematical theory of the planets which 
Plato knows in the Laws can therefore only be that of Eudoxus.30 
There is no chronological impediment to this conclusion;*! in content 
the allusions in the Laws are compatible with Eudoxus’ system,32 
and there is plenty of evidence for a relationship between Eudoxus 


28 Above, n. 14. Also, the word papipara. (Tim. 40d) obviously refers to a mechanical 
model to illustrate the matter (Rivaud, Rev. hist. philos. 2 [1928] 4ff; Taylor, Tim. 244f). 

29 Cf. also Epin. 9902-c. 

% That Plato was referring to Eudoxus seemed self-evident to Wilamowitz, Platon I 
502; Bidez, Eos 150; W. Schadewaldt, *Eudoxos von Knidos und die Lehre vom un- 
bewegten Beweger," Satura: Festschr. Weinreich (Baden-Baden, 1952) IOS n. 5; not to 
Lasserre (181—182, 270). 

31 On the chronology of Eudoxus, sce Jacoby, Apollodor 314ff; von Fritz, Philologus 
85 (1930) 478-481; G. de Santillana, Isis 32 (1940) 248-262; Merlan, Studies in Epicurus 
and Aristotle (Wiesbaden, 1960) 98ff; Lasserre 137-139. Even with the generally accepted 
later dating (ca. 395-342 B.C.), not only Leg. 821 but the Timaeus could well be referring 
to Eudoxus (above, n. 8; see also O. Raith, Philologus 111 [1967] 33). Lasserre's assertion 
that “ein System kreisförmiger, regelmässiger Plantenbahnen nicht erst von Eudoxos... 
ausgearbeitet wurde” (270) is not based on any evidence and contradicts Eudemus. 

%2 Plato's statement that each planet traverses “the same path, not in many but in one 

only” (822a) has been understood to exclude not only the £u£ of Tim. 39a (the over- 
lapping of daily movement and regression in relation to the zodiac) but also the system 
of Eudoxus, in which 3 or 4 circular movements overlap (Burnet, TAPI 347; Taylor, 
Tim. 210f, 231; van der Waerden, Astr. 55, and others; this is the reason for the efforts 
to prove that Plato believed in rotation of the earth or a heliocentric system; see above, 
n. 16). Of course the theory of epicycles and eccenters would be affected in just the 
same way; and, since the Copernican system does not enter into the question, we would 
have to renounce even speculating what Plato meant precisely (Taylor, Tim. 232). The 
tradition of antiquity thought of both the epicycle system and that of Eudoxus as res- 
ponsive to the Pythagorean postulate. Theo Smyrnaeus says (181.4ff), rà év adbrais 
(rais agaipars) dorpa Tf rovrov dmi Kal dpa kırjaeı $epóueva. Kard cvi fefnkós 
avrà dorelv ovvÜérovs Kai dvapıdlovs kal mouxtas Twas moieladaı óopás. This evaluation 
is of course correct. The naive conception which Plato rejects is characterized by formu- 
lations like od8émore jv abriy dBdv lévai (821b), od8émore ióvras eis tóv adrov Spdpov 
Gd mávry mìavwpévovs (821c), mAaväral more (822a), oAAds (doùs Ore£épyeras) (822a). 
This is the original idea, that the planets do not have fixed courses, but move at random; 
they are “wandering” stars, “rams,” “hounds of Persephone.” In Eudoxus’ system, as 
with the epicycles, a planet does not move faster or slower from time to time, nor some- 
times forward and sometimes back, but with a uniform velocity and direction, in a circle 
which itself is moving, but just as regularly and in a perfectly circular course. Thus the 
planet does have a specific, uniform path, governed by a uniform mathematical law and 
repeating itself with mathematical regularity. This is what Plato means. 
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and Plato." The astronomical conception which became the basis of 
the world view of Plato and Aristotle and indeed dominated people's 
ideas of the world and their attitude to it until the time of Galileo— 
the differentiation of the eternal and inalterable order of the heavens 
from the chance and confusion of terrestrial events—comes not from 
Pythagoreans but from Eudoxus. Plato did not, in a dogmatic spirit, 
adopt a certain early Pythagorean system; he was au courant with the 
scientific activity of his time, and was capable of appropriating its 
most recent results for his own use. 

Eudoxus is listed as a pupil of Archytas, in geomctry,** and is 
included by Diogenes Laertius among the Pythagoreans. With respect 
to the indisputably original achievements for which Eudoxus became 
famous in his lifetime, his supposed membership in the school has 
little meaning. We know little about Archytas' astronomy.?* Circular 
movement was for him the "natural movement," which contains the 
“proportion of equality”; this is why circles and round bodies occur 
in nature—and this is applied, in the passage we have, to organic 
nature)" But Archytas was concerned with the analysis of curves 
produced by a moving body,3® and it is tempting to suspect the in- 
fluence of Archytas, the "inventor of mechanics" (D.L. 8.83), in thc 
celebration of the marvels of the circle in the Aristotclian Mechanics 
(847b15-848a19), and the reduction of mechanical problems to the 
relationships of larger and smaller circles.3® He had exerted an influence 
on Plato's thought as early as the Gorgias.4° Eudoxus went on from 
there; but the admiration of the perfect circle takes us back to a much 
earlier period. Alcmaeon spoke of the imperfect circle, of the failure 
to join beginning and end which is the cause of a man’s death (fr. 2), 


$3 See D.L. 8.86ff; Jaeger, Arist. 15 (= 16f Eng. cd.); Lasserre 141-142, 254-250. 

34 D.L. 8.86 Callimachus is cited here, though perhaps only for the fact that he studied 
medicine with Philistion (see Pfeiffer on Callim. fr. 429). 

3 D.L. 8.88 mentions a decree in his honor by his native city of Cnidus, and records 
(8.91) that people called him "Ev8o£os. aah 

38 There is a vague allusion in Hor. Carm. 1.28; Prop. 4.1.77. An isolated sentence o 
Philoponus (Aet. mundi $22.20 Rabe) about the méumTov oðpa 70 un’ 'ApuaroréAovs 
kat ' Apxírov eioayduevov may be from Aristotle’s Archyteia (above, ch. u, un. 98). 

37 Archytas A23a = (Arist.) Pr. 915a25: 8:4 ri rà pópa röv $uráv kai Low, ñoa 
un ópyavikd, mavra mepipepi; . . . rórepov, ws "Apxóras &eye, ba Tò 6» Tjj «woe r 
voii Eveivar tiv Tod toov avañoyiav (Kıveioda. yàp dvddoyov mávra), Taurmv de póvv eis 
aurmv dvakdgrrew, dare kÜkAous motetv kal orpoyyvda, drav éyyévyrat, Cf. Frank 378f. 

3 Above, ch. I 3, nn. 98-99. l " 

®F. Krafft in Antiquitas Graeco-Romana ac tempora nostra: Acta congr. titer. habiti 
Brunae 1966 (Prague, 1968) 537-539; Dynamische und statische Betrachtungsweise in der 
antiken Mechanik (Wicsbaden, 1970). 

4 Above, ch. I 3, n. 156. 
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as well as of the eternal circular movement of the divine stars (A12). 
A Pythagorean acusma says that circle and sphere are the most beautiful 
shapes.*! But even before Pythagoras, in Anaximander, the marvelous 
properties of the circle keep the carth in equilibrium; the cycles of day 
and year arc even older ideas; and Homer himself speaks of the 
"sacred circle,” Thus in the postulate of uniform circular movement, 
which formed Eudoxus’ point of departure for the solution of his 
problem, there is a reminiscence of more ancient speculations. Thinking 
of the acusma and the evidence of Archytas, we may be justified in 
seeing a Pythagorean inspiration here. But Eudemus’ testimony 
precludes us from supposing that Pythagoreans earlier than Eudoxus 
had succeeded in applying this concept to the apparent irregularities in 
the planetary orbits and thus become the founders of mathematical 
astronomy. Pre-scientific inspiration is in a sense the matrix of science, 
but the two should be neither confused nor equated. 


Except for certain stationary points and retrogradations of the 
planets, the sun, the moon, and the planets seem to make the circuit of 
the zodiac, each in its respective period, traveling from west to east. 
This difference from the uniform east-to-west movement of the fixed 
stars was interpreted in antiquity in two ways. Some of the older 
natural philosophers spoke of the planets as “getting left behind” 
(ÓrroAeimeo0c4) by the fixed stars in the all-embracing cosmic revolution 
—for example, Anaxagoras, Hippocrates of Chios, and Democritus. 
Others thought of them as having a contrary movement of their own 
from west to east, in spite of which they are carried along with the 
general movement of the heavens, like ants crawling the wrong way 
on a potter's whecl.* This theory of contrary movement is found in 
Alcmacon,®% Oenopides,?% and Euripides.*’ Plato rated this theory very 


“ Above, ch. H 4, nn. 18, 23. Cf. Pl. Tim. 33b, Arist. Cael. 286bıoff, Hypomn. 25, 
Ocellus 1.15, etc.; also Empedocles fr. 27.4 — 28.2. 

43 Il, 18.504. Cf. the circle of slabs around the shaft graves at Mycenae. Also, above 
ch. 13, nn. 144-145. 

9 Anaxagoras A78, Hippoc. DK 42.5 = Arist. Mete. 343asff, Democritus: Akt. 
2.16.1 and A88 = Lucr. 5.621ff; Geminus Is. 12.14ff. 

“ This comparison is made by Cleomedes (1.3) and others. 

4 A4 Act. 2.16.3. “Contrary movement” is given as the doctrine of the mathematici, 
meaning professional astronomers, with the later addition, avvouodoyei kai ' AAkpatcv 
(above, ch. IV 1, n. 64). 

*5 DK 41.7 == Macrob. Sat. 1.17.31. Here the reference is only to the sun. 


* Fr. 861: Seifas yàp darpwv riv évavriav ó8óv . .. (perhaps words of Atreus from the 
Thyestes). 
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high and thought it was only the one that explained correctly the 
velocities of the planets: Saturn is not the most rapid of them because 
he is left behind least by the fixed stars, but the slowest, because he is 
least able to free himself from their influence.*? 

The theory of contrary movement is regarded as specifically 
Pythagorean and as a great advance over the Ionian theory. This is 
inferred from Plato and Alcmaeon, whose evidence seems to take us 
back to Pythagoras himself.*? But the relation of the two theories is 
more complex. 

Oenopides was an Ionian, a pupil of Anaxagoras;®° so that we hardly 
ought to speak of a fundamental opposition between Pythagorean 
and Ionian astronomy. And, if Euripides could allude in a play to the 
"contrary course" of the stars, we may be sure that the theory was 
also known to Democritus; but he saw no occasion to adopt this 
" advanced" view. 

Actually there is no difference, from a purely descriptive point 
of view, whether one speaks of “getting left behind” or of "contrary 
movement," as long as attention is confined to explaining the 
apparent fact, that is the seeming displacement in the zodiac, which 
is inclined with relation to the celestial equator. Hippocrates of Chios, 
and thus doubtless the other advocates of the retardation theory, did 
not maintain that this droAeireodaı took place on parallel circles to the 
celestial equator. No one can deny that the sun moves further to the 
north in the summer and to the south in the winter. Naturally Anaxag- 
oras and Democritus knew about the movement of the sun—and 
the planets—in the zodiac. 

The dicovery that was crucial for the description of the movements 
of the planets was that of the zodiac. According to reliable tradition its 
twelve signs were introduced to Greece by Cleostratus of Tenedos, a 
pupil of Anaximander,9 after Anaximander himself had spoken of the 


48 Tim. 38e, Leg. 822a et seq.; cf. Rep. 617a, Epin. 987b. 

4 Tannery, HScH 214; Burnet, EGP r110f (Pythagoras himself); Heath, Aristarchus 
50; van der Waerden, Astr. 27. 

59 Above, ch. IV 1, n. 79. Ny 

51 Arist. Mete. 343a8 (about the comet in Hippocrates’ theory): SmoAecreaUat 9 adrov 
Kal mpós dpkrov kai mpos vórov . . . Geminus Is. 12.19 objects, against this theory, that 
the UmoAeimeodaı would have to take place in parallel circles. 

52 For the solstices there had to be a secondary cause, along with the vortex. Anaxagoras 
found it in winds (A72), following Anaximander (A27) and Anaximenes (A15). Demo- 
critus' answer to this problem is not clearly reported (A89). 

55 DK 6. The principal evidence is that of Plin. HN 2.31 = DK 6Ba. See Kroll, RE 
Supp. IV graf. 
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oblique wheel of the. sun. ^ According to a controversial report, 
Meton knew of the measurement of the ecliptic in degrees. 

The oldest Babylonian text yet known that refers to the "signs" of 
the zodiac, not to constellations, is a horoscope from the year 410 B.c.58 
Van der Waerden takes expressions like “at the end of Pisces," which 
occur some decades carlier, as evidence for the introduction of the 
twelve signs before that date, in place of the ancient names of con- 
stellations.9 For even centuries earlier than this, people had marked 
out the “path of the moon” in the sky and already discovered that the 
sun, too, and the five planets, travel the same route 58 In expressions 
about the “path” of the sun or moon is reflected the conception that 
is natural for the unsophisticated observer, that the sun and moon, 
and basically also the planets, make their way from constellation to 
constellation in an eastward direction. One disregards, for the moment, 
the daily movement of the fixed stars—which is easy if one's obser- 
vations are made at approximately the same time of night—and 
discovers the peculiar movements of the other stars. They seem like 
living creatures of a higher kind than ours, which move freely through 
the heavens—whether one calls them “ rams," “hounds of Persephone,” 
or gods. 

The conception of the independent movement of sun, moon, and 
planets, their heavenly journey from west to east, is accordingly earlier 
than the vortex theory of Anaxagoras and Democritus and is rooted in 
naive observation and interpretation of the skies. Anaxagoras, Hip- 
pocrates, and Democritus do not give less than this; what they want to 
do is to contribute more. In place of unexplained, spontaneous move- 
ment they posit a universal force, which works with the power of 
necessity. As the cosmos is divested of its anthropomorphic features, 
the stars too must become things, governed by the dváykm dvcews. 


54 Anaximander As, 22. Cf. Tannery, HScH 96f. On the relation of this to the report 
on Oenopides, see above, ch. IV I, n. 38. 

55 Columella 9.14.12: Hipparchus placed solstices and equinoxes in the first degree of 
the appropriate zodiacal sign, but the author follows Eudoxus and Meton, who put them 
in the eighth (“Eudoxi et Metonis antiquorumque fastus astrologorum"). Cf. Lasserre, 
Eudoxos 222-224, though his citation of the Babylonians is out of date. Van der Waerden, 
Anf. 171, uses the Meton reference to establish a terminus ante quem for dating the 
Babylonian “system B."— Eur. fr. 755 N., from the Hypsipyle, alludes to the zodiac. 

58 A. Sachs, J. of Cuneiform Stud. 6 (1952) 49; Neugebauer, ExSc 187; van der Waerden, 
Anf. 247. 

57 Anf. 124-125 (differently Neugebauer, ExSc 140); cf. 98-99, 132, on texts of the 
6th century which still are concerned with stars rather than "signs." Van der Waerden 
dates the Babylonian “system A” of planetary calculation to the time of Darius I 
(Archive for the Hist. of the Exact Sciences 5 [1968] 70-78; cf. Auf. 171; above, n. $$) 

58 The series Mul-Apin, van der Waerden, Auf. 77-79. 
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The retardation of the planets answers the attempt to replace arbitrary 
movement with movement according to natural necessity, ‘The 
difference between the two theories, then, of retardation and of 
contrary movement, comes to a difference between physical explana- 
tion and mere description, whether naive or mathematical. The 
transition from one to the other is not simply a forward step; rather, 
the line of development turns back, on a higher level, to an earlier 
stage. The rash conjectures of the Ionians on physical matters led into 
a blind alley. The peculiarities of the planetary movements could not 
be explained by the force of the cosmic whirl, and still, as people 
were learning, the phenomena in question were regular and periodic. 
The only way open to progress in astronomy was to abandon physical 
explanations based on the necessary laws of movement and to adopt 
purely mathematical description. The result was the Greek mathe- 
matical theory of planetary motion, a tremendous achievement. It 
was not possible, however, to find one’s way back from its complexities 
to simple physical laws; so that, from Aristotle’s time on, the two-world 
theory was dominant, regarding the realm of the heavens as wholly 
different from and foreign to ours. Only with Galileo and Newton 
did astronomy once more, from the heliocentric standpoint, align 
itself with physics. Plato thought it was an inescapable cone 
that the orderly movement of the stars is due to beings with souls ;? 
it is a voluntary, chosen order. Here sophisticated Greck science harks 
back to the pre-scientific way of thinking and comes to rest in it. 

If Alcmaeon thought the stars were divine, he must have ascribed 
to them a movement of their own; there is no advanced astronomical 
theory involved here, as against Anaximander or Cleostratus—in 
general it is obvious that Alcmaeon’s astronomical views are dependent 
on the Ionians.9? Thus Alcmaeon’s statement is no evidence for 
scientific advances attributable to Pythagoras. It was of course possible 
for Eudoxus to take his departure from the idea of contrary move- 
ment,® and, following out the principle in a mathematical way, to 
lay the basis of the descriptive, though no longer physical, astronomy 
of the Greeks. 


58 P] Leg. 888e, 967a. Dercyllides ap. Thco Sm. 201.20 has the phrase xivnoıs Tpoaiperuh. 
60 The sun is "flat": Anaximenes A7 §4, Ar4-15; Alcmacon A4. The moon is " boat- 
shaped": Heraclitus A12, Antiphon fr. 28 (cf. Frank 188 n. 1); Alcmacon M a 
51 In the Zodiac, there were to be seen two opposite circular movements, w lose m 
are oblique to one another. Their overlapping produces the ££ of H PA heo 
Archytas may have developed the idea this far. Eudoxus may have wondered wha Pu 
result would be if the two movements were equally rapid, thus being led to his Immomdön. 


335 


Alexander has a report, in the context of discussion of the harmony 
of the spheres, about the Pythagoreans’ doctrine of the planets. This 
is taken from Aristotle’s special book on the Pythagorcans. They 
thought, he says, that the distances between the planets, and therefore 
their velocities and the tones they make, are according to harmonic 
ratios, and that those which move at the greatest distance move the 
most rapidly (kweto6a. 8e Taxıora uév rà TÒ uéyvrrov didornpa Kwotpeva) 82 
Thus for these Pythagoreans Saturn is fastest, next to the sphere of the 
fixed stars, and the moon is the slowest—the very view which Plato 
ridicules as an absurd blunder. We cannot assume that Alexander has 
made a mistake, for he repeats his statement with the notation 
ÓS Tpoeipnke (Aptororédns). And in fact this conception fits the idea of 
harmony of the spheres better than the one Plato favors; in the latter 
the sphere of the fixed stars, which moves fastest, is followed by 
Saturn, the “slowest” of the heavenly bodies, whereas in the former 
retardation provides for a progressive gradation—a necessity for the 
connection with the musical scale.9 Far from simply taking over a 
Pythagorean system, Plato hits the Pythagoreans, as well as Democritus 
with his criticism. There is one way out, as always: to posit a Pythag- 
orean astronomy anterior to or foreign to Philolaus, and claim that 
Plato is dependent on this; but there is no foundation for such an 
assumption. In any case, the idea of contrary motion is not unanimously 
held, even among the Pythagoreans. 

Plato’s astronomy is not a copy of any Pythagorean system. To be 
sure, the idea of the harmony of the spheres is Pythagorean, as is 
according to Eudemus, his planetary order, though here the only 
difference from Democritus is in the position of Venus. There is 
probably also a reflection of Pythagoreanism in his admiration of the 
circle. Beyond this, Plato takes his place in the lively discussion of his 
time, which could look back to almost a century and a half of Greek 
astronomical speculation—an Ionian tradition, Anaximander to 
Cleostratus and Anaxagoras to Oenopides. Plato takes a polemical 
stance toward Anaxagoras and Democritus, because for him not 
physical causality but logico-mathematical relationship is decisive. 
The earth's ability to hang free in space, and also the movement of 
the planets, arc comprehensible on grounds of mathematical order, 


62 j 
] Alex. Met. 40.7 = Arist. fr. 203; 41.5: kıweiodar Kara dvadoyiay rv Staornudrwv 
: > 
os mpoeípre. cf. Arist. Cael. 290b21, on the music of the spheres, rác Taxuriras Er 
Taw dmocráaemv Exe Tavs rv avudavdvy Adyovs 
6 This i i G i 
This is why Burnet attributes the * contrary movement” to Pythagoras himself (EGP 


110f), but the devel ` 
m MEIN a l we system of the harmony of the spheres to a later generation (306f). 
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without any extraneous causation involved. Perhaps on this point 
Plato learned from Archytas. With regard to planetary movement, 
what he cared about was the mathematical theory, and this accomplish- 
ment must be credited to Eudoxus. 


3. THE COSMOS OF PHILOLAUS 


Copernicus says that he got the stimulus for his revolutionary 
cosmological system from ancient sources, and in this connection he 
twice names Philolaus! And, since the time was far from past when 
everything new was taken as a rediscovery of something ancient, the 
Copernican system was current for a time under the name of astronomía 
Pythagorica or Philolaica?—an error long ago laid to rest. Nevertheless, 
the association with Copernicus still exerts a dominant influence in the 
discussion of the Philolaus fragments; so subtly developed an astronom- 
ical system cannot have been devised in the fifth century, it is 
thought, and certainly not by the Philolaus who, as Plato said, provided 
no “clear” rationale for his teachings. 

The doctrine in question, according to the consistent testimony of 
Aristotle and the doxographers,! was that our earth is "onc of thc 


1 Ed. Soc. Cop. Thorunensis (Thorn, 1873) 17, 6ff (“ Philolaus Pythagoricus, mathe- 
maticus non vulgaris"), and in a passage deleted from the definitive edition, p. 34 n. 
See also the letter of dedication to Pope Paul III, 6.6ff. His sources were “Plutarch,” 
ie. Aëtius 3.13.1-3 (DK 44A21) and the report about “ Nicetus,” i.c. Hicetas, in Cic. 
Acad. pr. 2.123 (DK 50.1). 

2 Cf. Martin, Philolaus 128f, Schiaparelli, Vorl. 17ff. 

® Van der Waerden, Astr. 49ff, 54. Before him Frank, especially, had sought to prove 
the impossibility of the system of Philolaus in the sth century s.c. (35, 207ff. ). He was 
followed by Rehm-Vogel (47), Gundel (RE XX 2056f ), and others. Wiersma, Mnemosyne 
1942, 25ff, tried to prove that Philolaus did not advocate this “system of Philolaus” 
(above, ch. III 2, n. 33). Its origin is attributed conjecturally to Hicetas (DK so) by 
Wiersma and van der Waerden. 

4 Arist. Cael. 293a18ff, 986a8ff, frr. 203, 204; Aét. 2.29.4 = Arist. fr. 16 Walzer; also 
Aét. 2.7.7, 3.11.3, 3.13.1 = Philolaus A16, 17, 21. On the relation of the " Pythagorcans'' 
of Aristotle to Philolaus, above, ch. III 1. Aristotle and Aétius agree not only in sub- 
stance but in actual wording, so that it is not only permissible but mandatory to integrate 
the material included in one line of tradition but not the other into the total picture. 
(The “plus” in Aristotle: the creation of night and day, Cael. 29322; the proportionality 
of distances and velocities, fr. 203, Cael. 290b21; the absence of parallaxes, Cael. 293b25ff; 
the counter-earth and lunar eclipses, Cael. 293b23, Aét. 2.29.4. The “plus” in the Philo- 
laus doxography: fire as mepiéyov, A16; the sun as a burning-glass, A19; the moon in- 
habited, Azo; movement of the earth in the same direction as sun and moon, in an 
oblique circle; world catastrophes, A.18. Mondolfo, Inf. 286.2, 340ff, sees a difference in 
the fact that in Philolaus the world is surrounded by fire, but in Aristotle's report by 
Gmetpov, xevov [above, ch. I 2]; but this is a contradiction only if, like Mondolfo, one 
supposes that the surrounding fire is infinite in extent, and there is no good reason to 
do so.) 
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stars" and along with the moon, the sun, five planets, and an invisible 
' counter-carth” revolved about a "central fire.” The carth a planet! 
This scems to anticipate Copernicus" momentous discovery, and one 
involuntarily regards the Philolaic system as an attempt to explain, in 
as clear a way as possible, certain specific astronomical Bbsetvations 
Nevertheless, this interpretation lcads from one difficulty to another 
The system of Philolaus would be truly Copernican i£ it could provide 
an explanation for the apparent irregularities in the orbits of the 
planets. Frank thinks it does: “In this ‘Pythagorean’ or ‘Philolaic’ 
system . . . the apparent retrograde movements and pauses find their 
explanation . . . in quite the same way as in our modern heliocentric 
system." 5 For this reason, he thinks, the system must be later than 
Eudoxus and Heraclides Ponticus. The fact remains, however, that it 
was not the sun which the Pythagoreans thought occupied the central 
position, but the central fire; and this, like the counter-earth. is always 
invisible to us "because the earth is in the way." It follows that the 
earth’s circular orbit and its rotation on its own axis must be combined 
in such a way that the earth always exposes to the central fire the side 
Opposite the one on which we live. This is inconsistent with the main 
point of the system of Aristarchus or Copernicus; for in the latter 
the earth’s rotation on its axis explains the daily rising and setting of the 
stars, and its annual revolution about the sun explains the changing 
seasons and the convolutions of the planetary orbits. If these two move- 
ments are inseparably connected with each other in the system of 
Philolaus, they can only explain one astronomical fact. Aristotle says 
explicitly that the earth “by its circular movement about the center 
creates day and night” (Cael. 293a22ff ). Thus the period of revolution 
about the central fire, but relatively to the sun, is one day. This ex- 
cludes the " Copernican" idea of explaining the distortions in the 
orbits of the planets as distortions of perspective due to the movement 
of the earth. The planets would have to turn retrograde in the course 
of a single night—unless there are in fact no appreciable parallaxes! 
This is the point of view taken by the Pythagoreans, according to 
Aristotle. Even on the geocentric hypothesis, they thought, the 
astronomer is not making his observation from the center, but is one 
5 Frank 38f, cf. 35ff, 207ff. Similarly Gundel, RE XX 2056: " their effort is to solve the 
(planetary) problems that arise in a mathematical way." More cautiously, Rehm- Vogel, 


47. Naturally those who are experts in the subj i i i 
ject matter, like Martin, Heath, Sch i 
and van der Waerden do not commit this error. DILE 


* Invisibility of the counter-earth because of the é 1 
) e émuvrpóoÜnois ths yñs Arist. C 
293b22, Simpl. Cael. $11.34f, quoting Arist. fr. 204. TEM HOME 
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earth radius away from it; "there is no reason not to suppose, they 
think, that celestial phenomena are the same, even though we are not 
at the center," but on the carth which revolves about the central 
fire (Cael. 293b25ff). In other words, this Pythagorean system, which 
expressly denies a parallax as the result of the carth's movement, 
cannot provide any theory of planetary movement and has no intention 
of doing so. In this respect it is to be classified with pre-Eudoxan 
astronomy, in which the capricious prancings of the planets were 
simply taken to be inexplicable. Frank docs not hesitate to assert that 
the central fire and the daily revolution of the earth around it are 
"speculative and mythical reinterpretations" of a truly Copernican 
system, made by the "philosophers of the Academy," and he 
therefore explains the traditional account as the corruption of an 
unattested “ Pythagorean system of scientific astronomy," thus himself 
abandoning the realm of historical reality in favor of arbitrary 
speculation. 

The effect of the earth's movement in Philolaus’ system is the same 
as that of simple axial rotation. One might see in this a magnificently 
bold and fruitful idea: the daily rising and setting of sun, moon, and 
stars, central facts of human life, become illusion, caused by an un- 
observed movement of the earth, though it always must appear to be 
fixed and at rest—a triumph of thought over mere appearance. The 
earth moves cach day, from west to cast, "in the same way" as the 
sun and moon,? in an “oblique circle.” Its path is therefore in the plane 
of the equator, that of the planets in that of the ecliptic. The planets, 
including the sun and moon, likewise move from west to cast, but 
much more slowly; their angular velocity is less in proportion to their 
distance from the central fire.? If onc can forget about the unexplained 
irregularities in the courses of the planets, this makes a system of 
impressive symmetry. Each celestial body has one and only one circular 


7 207, 208.1. For the central fire Frank substitutes “den (ideellen) Mittelpunkt des 
ganzen Planetensystems" (35; cf. 207), about which the earth circles “in einem Jahr?" 
(208). This last item is taken over by Rehm-Vogel (47), but without Frank's question 
mark. Frank's citation of Heraclides misses its mark (below, n. 19; Wehrli 97), and his 
reconstruction is unsatisfactory astronomically. As long as the course of the sun remains 
outside that of the earth (see Frank's drawing, p. 36), there can be no adequate explanation 
of the phenomena. On the “ideal center" Heath says (Aristarchus 278), speaking of Hera- 
clides, “It is inadmissible to suppose that, in Heraclides’ time, any one could have assumed 
that the place in the centre of the universe was occupied by nothing and that both the 
sun and the earth revolved about an ideal point." 


8 öuororpörws, Philolaus A21. Elsewhere the expression "oblique circle" is always 
used of the ecliptic (Andrissi 7f). 
? Schiaparelli, Vorl. 14; Martin, Philolaus 155. 
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course to complete! - provided, that is, that the sphere of the fixed 
stars is stationary. But this very proviso cannot be allowed, according 
to the explicit testimony of the sources! Ten bodies “dance a rounde- 
lay" about thc sky ;!! nothing is stationary but the central fire, the &orta 
in their midst. However the movement of the fixed stars is imagined, 
they must carry the rest of the stars with them, in order to conform to 
observed appearances. Thus the astronomical significance and 
special advantages of the Philolaic system have vanished. None of the 
attempts to devise a precise interpretation of the movement of the 
heaven of the fixed stars is successful.13 As a matter of fact the confusion 
becomes complete only when we include the testimony of Alexander, 
so often overlooked, that the stars move with a velocity proportional 
to their distances from each other—the further away, the faster they 
move.^ This means that the sphere of the fixed stars is the fastest of 
all, and there is no difference from the “whirl” of Democritus. There 
is no point in discussing the various possibilities of this system ; one 
can only analyze motion in relation to something stable; and the point 
of reference in the system of Philolaus is the eternally invisible central 
fire. i Proceeding in this fashion, one can conjecturally attribute any 
kind of motions to the heavenly bodies, so long as they all participate 


10 This is why it is brought into connection with Pl. Leg. 821f (above, ch. IV 2, n. 32). 

U Arist. Met. 986a10; rà depdueva xara róv odpavóv Béka pev elvat. daow. Arist fr 
203 = Alex. Met. 41.3: rà Séka rà xiwvodpeva owpara, cf. 38.23; Philolaus A16: me i 
ToÜro déxa owpara Bela xopeóew. me 

12 If the fixed stars moved around the axis of the ecliptic, the constellations would 
change position relatively to the poles and the equator; the polestar would not remain 
such. If the fixed stars had a course around the pole and the planets did not, the courses of 
the planets would be altered, with respect to the constellations, and the zodiac would no 
longer be the zone of planetary movement. 

13 Boeckh (118) thought of the precession of the equinoxes, and this was taken up by 
Gomperz (GrD 193 = I 114 and 544 Eng. ed.), though Boeckh later vacillated (KosmSyst 
93). Knowledge of the precession is not attested before Hipparchus, and is not likely. 
Van der Waerden, Astr. 54, thinks of a rotation of the sphere of the fixed stars through the 
ecliptic in a period of 184 years, which is supposed to explain the retardation of the nodes 
of the moon. But the author of the system does not seem to have any exact knowledge 
about lunar eclipses (below, n. 31, and above, n. 12). Schiaparelli cut the Gordian knot 
by simply rejecting the evidence and postulating “absolute motionlessness of the heaven 
of the fixed stars” (Vorl. 11, 14f). Tannery, too, says (HScH 246) "l'essence méme du 
système est l'immobilité de la sphère des fixes.” See also G. B. Burch, Osiris 11 (1954) 
267-294, esp. 282-285. 

14 Above, ch. IV 2, n. 62. 

* According to the Pythagoreans, the motive power of the cosmos is localized in the 


central fire: Simpl. Phys. 1354.2, 1355.3 (probably from Alexander, and hence ultimately 
Aristotle). 
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in them in such a way that their relative displacements conform to 
observed facts; but this is not what is usually meant by astronomy. 

Things are different with the astronomical doctrines. ascribed. to 
Hicetas, Ecphantus, and Heraclides Ponticus. Though there is con- 
troversy about many details,” this much is clear, that Hicetas and 
Heraclides believed that the outer heaven was at rest and emphasized 
that from this hypothesis the phenomena could be explained just as 
well as if it were thought of as rotating.!® Heraclides stated explicitly 
that the apparent position of a planet with relation to the heaven was 
determined by the straight line from the earth, that is, the eye of thc 
observer, to the planet.!? Thus he was dealing with the basic ideas of 
perspective and of projective geometry, the differentiation of true and 
apparent position, or true and apparent movement—in other words, 
this is mathematical astronomy. It is relevant here that Philip of 


16 On the idea of an unnoticeable, undetectable motion, cf. Martin, Philolaus 140ff, 
155, who refers to Ptol. Synt. 1.7 p. 24 Heiberg; Schol. Arat. p. 91.27 Maass; Schiaparelli, 
Vorl. 13.18. The end result is about the same in the more complicated solution of Andrissi 
(who is followed by Timpanaro Cardini 1946, 325). He posits two motions of the carth. 
which run counter to each other and cancel each other out in their astronomical effect, 
(Cf. above, ch. IV 2, n. 16, on Tim. 40b). 

1? Hicetas, DK so. (According to Heath, Aristarchus 189, he is to be identified with 
Hicetas of Syracuse, the tyrant of Leontini, friend of Dion and rival of Dionysius 1I. 
C£ Plut. Dion $8, Timoleon 1-32.) Ecphantus, DK 51. Heraclides, frr. 104-110. We 
cannot enter into the controversies about the astronomy of Heraclides (sce above, ch. 
IV 2, n. 11). In Tannery's view (MSc VII 249ff, IX 232ff, 253ff) Hicetas and Ecphantus 
are both characters in a dialogue of Heraclides (agreeing: Frank 138 and nn. 4oaff; 
disagreeing: DK I 441 n; Mondolfo, ZM 349; van der Waerden, Astr. 55; cf. Wehrli 
96). The conjecture is based on the naming of Ecphantus along with Heraclides in Aét. 
3.12.3 (= DK 51.5 = Heraclides fr. 104) and the similarity of some kind of atomic 
theory (DK 51.1-4, Heraclides frr. 118-121). Theophrastus’ reference to Hicetas (Phys. 
op. fr. 18 = DK 50.1) is not a positive disproof of this (contra DK; cf. above, ch. I 3); 
but the counter-earth, advocated by Hicetas, is never mentioned by Heraclides.—T'he 
system of Hicetas, as described by Cicero, is impossible. Not only the fixed stars but also 
sun and moon are to be stationary (DK 50.1). Tannery thinks Cicero made a mistake 
(MSc IX 234f), as does Duhem (23); Frank thinks Hicetas exaggerated for didactic 
purposes (n. 402); van der Waerden tries for a solution by slightly altering the translation 
(55). See also Wehrli, Herakleides 95. 

18 Hicetas, DK 50.1: “eadem effici omnia quae si stante terra caelum moveretur"; 
Heraclides fr. 108: owleoda. rà dawöneva Tod uév odpavod kai ràv darpov Npenouvrw, 
Tas 86 yüs . . . xevoupévns. Rotation of the earth on its axis is attested for Ecphantus and 
Heraclides (DK 51.5, Heraclides fr. 104-108); on the connection with Arist. Cael. 293b30ff, 
296a26ff, above, ch. IV 2, n. 16--Schiaparelli, Vorl. sof, and van der Waerden, Astr. 
58£, are wrong in concluding from Schol. Coisl. Arist. p. $0523 that the “more genuine" 
Pythagoreans taught that the earth rotates; the sentence in question is a citation of Arist. 
Cael. 293a22; cf. above, ch. IH 1, n. 74. 

19 Fr, 109: ". . . solem ct lunam ct luciferum ct omnes planetas, ubi corum quisque sit, 
una linea a puncto terrae per punctum steilae exeunte demonstrari . . .” 
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Opus, who was mainly interested in astronomy, wrote a book en- 
titled "Orrıra 2° 

There is nothing of this sort in Philolaus, only an invisible central 
fire, an equally invisible counter-carth, unobservable movements 
of the earth and the stars—mythology in scientific clothing, rather than 
an effort, in accord with scientific method, to "save the phenomena." 
This is just what Aristotle says of the Pythagoreans: “not seeking 
accounts and reasons to expain the phenomena, but forcing the 
phenomena and trying to fit them into arguments and opinions of 
their own.”2! The system of Philolaus is not a scientific astronomy,” 
and there is no call to set it late chronologically on grounds of its 
sophisticated and advanced nature. 


There are details among the astronomical teachings of Philolaus that 
point toward the fifth century, and in particular his remarkable theory 
of the sun. The sun is a “glass-like” body which receives light and 
warmth from the “ethereal fire" which it then "strains through” 
certain "narrow interstices,” so as to shine on the earth.?? His basic 


2 Suda s.v. dıAdoodos. 

21 Cael. 293225, tr. Guthrie. Speculation and concentration on the world apprehended 
by the senses are two interpenetrating tendencies in pre-Socratic philosophy. It was only 
after Plato had made clear the dichotomy between immaterial and material that mathe- 
matics, become independent, could set about from a new basis to “save the phenomena." 

2 Wilamowitz, Platon II 93: “Ich fürchte, es ist von Astronomie dabei wenig zu 
rühmen." 

23 A&t, 2.20.12 = DK 44A19. Also Ach. Is. 19, a passage that Diels did not include in 
the Vorsokratiker because he thought Achilles was directly dependent on ps.-Plutarch 
(Dox. 22%). This thesis is not tenable, and it was withdrawn (orally) by Diels himself; 
see Pasquali, GGN 1910, 221f. Achilles draws from a more detailed source, as the follow- 
ing parallels show: 


Aét. 2.20.12 (from Stob. and Plut., Ach. Is. 19 p. 46.13ff Maass: 
supplementing each other; DK 44A19): 


n REPE" ; ? 
$aÀoeó$ ròv FAtov, Sexópevov pev (Tov WAov) Tò mvpóBes xai Scavyeés 
pia" OL UMP 
rob ev TÔ kóapio mvpós Thy dvratyeav, AapBdvovra ävwðev amd Tod aifepiov 
mupös 
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nv dÀéav, 
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yiveodaı 

76 TE év TO obpav® mupades kal Tò 
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eidwAov. 
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3. ihe Gomes of Priora 


idea is obviously that of the burning-glass, which became familiar 
precisely in the late fifth century; Gorgias speaks of its möpon, through 
which fire penetrates. Diogenes of Apollonia seems to have had a 
quite similar idea: the sun is a body "like pumice stone," on which 
"rays from the acther concentrate.” Here again, the aether is the 
source of the sun's fire, the visible sun only a transmitter and amplifier, 
and the passages or “pores” of the pumice correspond to the "narrow 
interstices” of Philolaus. There are also other points of agreement 
between Diogenes and Philolaus.2* But Empedocles as well had a 
peculiar theory of the sun, and, in spite of various contradictions in the 
evidence, it is clear that it was similar to that of Philolaus.2” Circling 
about the earth, he thought, were a fiery and a dark hemisphere. The 
fiery one is the source of the sun’s light and heat, whereas the sun we 
see is a phenomenon of reflection, or maybe a burning-lens. Though 
it is only by conjecture, at best, that a chronological order can be scen 
in this complex of solar theories,2® it is at least certain that they all 
belong closely together. Obviously the realization that the moon has 
no light of its own?? was exerting an influence in impelling people 


a 


Aétius and Achilles supplement one another. The * mirror" mentioned by Aétius must 
be an error, as Sinfetv shows; so that the report of Achilles is the more reliable (Boeckh 
127; Martin, Philolaus 135f; cf. also Tannery, HScH 237f; Heath, Aristarchus 117). For 
mip mepıexov see Philolaus A16. Cf. also Guthrie I 285f. 

24 Gorg. fr. 5: dmuevaı TÒ wip Stà rv mépwr. Cf. Diels, SBBln 1884, 3438, Theophr. 
De igne 73f (the burning-glass and burning-mirror classed together under the heading of 
dvákAaois). Ar. Nub. 767—769. 

25 Diogenes of Apollonia A13 = Aét. 2.20.10: Kıonpoeudh rov jov, els bv dd rad 
alBépos dkrives dmoarnpilovrau. Cf. A12 and A14, on the stars and the moon. Epicurus 
fr. 343 Usener — Ach. Is. p. 46.18 Maass: Kıompoeıdh (róv jov) . . . dr mupdy did vpypid ru 
Twv tò bas éknépmovra.—The airip is different from the air, according to Anaxagoras 
(A70, cf. frr. 1, 2, 12); it is warm, and surrounds the earth. Diogenes of Apollonia also 
speaks of the Bepuörns Tod aifépos (Ach. Is. p. 40.9 Maass). 

26 Cf. above, ch. IV 1, n. 112; below, n. 36. 

27 Fır. 44, A30, A56; cf. Burnet, EGP 238f; G. Kafka, Philologus 78 (1923) 212ff (p. 
213: the introduction of glass in this period); Kranz, Hermes 73 (1938) 103, and Emped. 
50. As6 is very close to A30 in the description of the two hemispheres, but seems to say 
that the sun is in the dark half of the sky. Kafka and Kranz mention the burning-glass; 
but it is striking that all the testimonia speak of the role of the earth in the avardacıs 
phenomenon. Can Empedocles be thinking of reflection, after all—the sun as a sort of 
mirror-image of earth in the sky? 

28 The fact that the doctrine of Philolaus is relatively clearest is due to Achilles’ omission 
of the corresponding theories of Empedocles and Diogenes. Philolaus was probably 
younger than Empedocles. Burnet (EGP 298) and Heath (Aristarchus gof) believed that 
Empedocles' theory of the sun was earlier, Zeller (I 982, 1027) the reverse. 

2 Anaximenes A16 = Eudemus fr. 145 (Tannery, HScH 216ff, can hardly be right in 
questioning the authenticity of this; cf. Gigon, Ursprung 108), Anaxagoras A76, Empe- 
docles frr. 43, 46, A30; on Parmenides (frr. 15, A42) sce Jaeger, RhM 100 (1957) 42ff.— 
Ion, DK 36A7, called the moon VeAoeides. 
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to look for foreign sources of the sunlight and starlight as well.3 
Even ifit were not certain that the historical Philolaus lived in the late 
fifth century, we should have had to assign the theory of the sun in the 
Philolaic system to that period. 

The report of Aristotle and Philip of Opus, that the higher frequency 
of lunar than of solar eclipses was explained by the presence of the 
counter-earth, and perhaps also other earth-like bodies in space, takes 
us into a similar context.3! Sometimes the earth, and sometimes the 
counter-earth, shuts off the sun’s light from the moon.32 This astrono- 
mical use of the counter-earth has often been played off against 
Aristotle's ironical statement that the counter-earth was only invented 
to bring up the number of celestial bodies to ten;® but from an 
astronomical point of view, this explanation of lunar eclipses is 


unsatisfactory and betrays a lack of exact information.% In any case it’ 


is not Pythagorean in origin. Anaxagoras had invisible, dark bodies 
circling the earth below the moon, responsible, along with the earth’s 
shadow, for eclipses.” Diogenes of Apollonia followed him,? and, 
earlier, even Anaximenes had assumed such “earth-like” bodies. 
Once more a feature of the Philolaus system leads us into the ambit 
of fifth-century $votAoyía; it is impossible to separate "Ionian" and 
"Pythagorean" astronomy. 


Even the most exciting idea of the Philolaic system, the movement of 
the earth, may not be unexampled. Leucippus declared: Thy yíjv 


3 “ Men saw reflected light everywhere,” says Burnet (EGP 239, writing on Empe- 
docles); cf. Metrodorus of Chios, DK 70A9 (the fixed stars illuminated by the sun; also 
Tv rTÓv dotpwy dvracyeuav, Hebd. 1.2), and Hippocrates (above, ch. IV 1, nn. 113, 11 5). 

31 Solar eclipses are equally numerous, but always visible from only part of the earth’s 
surface. 

32 Philip of Opus (from his book ITepi ékAeüjecs aeAnvns; cf. Suda s.v. dıAdaodos; 
Martin, Philolaus 150) and Aristotle (fr. 16 W., not in Rose) = Aét. 2.29.4: dvrifpá£e 
Tore pev THs yf)js, Tore de THs dvriyÜovos; cf. Arist. Cael. 293b24. 

® Against Aristotle (Met. 98628), Burnet (EGP 305) alleges that the counter-earth 
was "a hypothesis intended to account for the phenomena,” and Cherniss (Pres. 199) 
says that Aristotle in another passage shows that “he is aware of the baseless captiousness 
of his former criticism.” 

* Emphasized by Martin, Philolaus 150. It has been conjectured that the “ dark bodies" 
are introduced to explain the rare phenomenon of the sun being visible during an eclipse 
of the moon, on the opposite horizon (Cleomedes 2.6; Heath, Aristarchus 79f; Boll, 
RE VI 2351; actually, it is a phenomenon of refraction). But in that case the body casting 
the shadow would have to be above the earth, not below it as the Pythagorean counter- 
earth is; and the Pythagoreans would have spoilt the special point of their hypothesis. 
That they had this very uncommon phenomenon in mind is, however, unlikely. 

35 Anaxagoras A42 886, 9, A77 = Theophr. Phys. op. fr. 19, Dox. 493. 

38 Diogenes of Apollonia A12. 

37 Anaximenes A7, 14. 
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OxetaÜa, epi ro pdo divonpedryy."* Here, too, it must be a question of 
unobservable motion. ‘The carth takes part in the vortical whirl, 
though more slowly than the bodies dancing about it. Anaxagoras 
also had the carth taking part in the cosmic whirl, if, as he says, the 
stars are stones thrown off from it.3® In Democritus’ view, the carth 
at first “wandered about,” then later became dense and heavy, and 
settled to rest.*? Like Leucippus, he thought the celestial pole originally 
stood at the zenith; then later the earth tilted toward the south, so 
that it became the "north pole." This means, in principle, the ex- 
planation of a celestial phenomenon by alteration of the position of 
of the earth.“ 

The first, intuitive conception of a theoretical hypothesis is a different 
thing from its development into a precise and verifiable theory. 
Parmenides can hardly have had more reason than his postulate of 
symmetry for supposing the earth to be spherical; and the first thought 
of the movement of the earth was also probably not an attempt to 
explain specific phenomena. It may have sprung, simply, from the 
wish to assign the earth a position as a fully-fledged member of the 
cosmic process. Only when people, making a new start, tried to 
discover physical laws to explain movement, did those arguments 
emerge which, from Aristotle to Ptolemy, seemed to refute the 
hypothesis of a moving earth. 


The principle of cosmic uniformity lies behind the expression in 
Aristotle that the earth is “one of the stars." 4? But this leads im- 
mediately into a thicket of mythological connections. The converse of 


38 Leucippus A1 $30. Schiaparelli objected to this, that the fixed stars also do move 
(§33; Schiaparelli, Vorl. 21 n. 37); but compare the same inconsistency in the system 
of Philolaus.—On the other hand, Anaximander A26 = Eudemus fr. 145, 7 yj nerewpos- 
Kal Kweirat mepi TO TOÔ kóauov uégov, is probably corrupt (xai áxtvgros?). See DK, 
n.; Wehrli 120f. It is a misunderstanding according to Zeller I 303 n. 1; Kahn 54f; but 
accepted by Burnet, EGP 66 n. 3; Heidel, CP 1906, 279ff; Taylor, Tim. 164; Mondolfo, 
Inf. 311 n. 1. 

3 Burnet, EGP 269 n. 2, citing Anaxagoras A7ı and fr. 16. 

40 Democritus A95: kar’ apxas pèv mAaleodaı Tv yiv... 

41 Leucippus A27, Democritus A96 (cf. Anaxagoras Ai $9). Kranz (RhM roo [1957] 
122ff, Emped. 50) concluded from fr. 48 that Empedocles believed in rotation of the 
earth. Plato (Symp. 190b) says that sun, moon, and earth are all round and in motion 
(Kranz, ABG 2.46 n. 29), and at Crat. 397d says that sun, moon, earth, stars, and sky are 
* all together" eternally in movement (Boyancé, REG 1941, 146); this might be a matter 
of direct Pythagorean influence. Arist. Cael. 293a18, rév mAeiorwv Emil Tod uéaov keiodar 
Aeyóvrow (TYP fjv), Scot róv óAov oùpavòv semepaapévov elvai $aaw, leaves all possibilities 
open for those who believe the heaven to be infinite (Anaxagoras, Leucippus, Demo- 
critus?). 

42 Cael. 293a22; cf. Philolaus A16, 21. 
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this statement, that the stars area kind of earth, is ascribed by Heraclides 
to the Pythagorcans.® Philolaus taught that the moon “is inhabited 
all around, as the carth is in our zone, by creaturcs and plants that are 
larger and more beautiful, for living creatures on the moon are 
fiftcen times as strong, and climinate no excrement. Their day is 
proportionately longer.” Herodorus of Heraclea, in the fifth century, 
wrote that "women on the moon lay eggs, and their offspring are 
fifteen times as large as we are."45 Herodorus presupposes the story that 
Helen, who was born from an egg, had fallen from the moon;** a 
similar story was told of the Nemean Lion.*' As support for his theory 
that the moon was an inhabited "earth," Anaxagoras cited not only the 
observation of a fallen meteorite, but the story of the Nemean Lion.“ 
The Pythagorean acusma that the sun and moon are the “Isles of the 
Blest" belongs in this context.49 


8 Heraclides frr. 113 (113a: raóra Sè rå döypara év rots 'Opdikots $épera: may be 
an addition of the doxographer, as Tannery thinks, MSc IX 221ff), 114, 11 $ (every star 
a world to itself with its own atmosphere). 

^ Philolaus A20, rv ITudayopelwv rwes pev, dv dar. DiAdAaos... An error of 
calculation is involved in the statement that on the moon a day is 15 times as long as a 
day on earth. This is easy because the word “day” is ambiguous (12 or 24 hours). During 
a lunation the moon rotates once on its own axis, so that its “day” is 15 earth days (i.e. 
15 X 24 hours!), and its “night” 15 earth nights. (Martin, Philolaus 145ff, imagines a 
kind of axial rotation, too complicated to describe here, in order to eliminate the error; 
but the Philolaic system in general does not rest on mathematical subtleties.) 

#5 Herodorus, FGrHist 31F21 = Ath. 2. 57f (also cf. fr. 4). This has been seen as relevant 
to Philolaus since Martin, Philolaus 144; cf. DK I 404 n.; Capelle 3; M. Detienne, RHR 
158 (1960) 25ff. There is no way of knowing whether Herodorus is drawing on Philolaus 
or on older tradition. 

4® Neocles of Croton (otherwise unknown; a Pythagorean?) ap. Ath. 2.57; cf. Jacoby’s 
notes; Eustathius p. 1488. 19ff (on Od. 4. I21); cf. M. Detienne, “La légende pythagoricienne 
d'Héléne," RHR 152 (1957) 129-152. 

4” Herodorus FGrHist 31F4 = Tatian 27; Epimenides DK 3B2. 

48 A77. This may be a target of Democritus’ charge of plagiarism (D.L. 9. 34). Philolaus 
is thus not the first to speak of the moon as inhabited (pace Gundel, RE XVI 77); cf. 
also Orph. frag. 91. Xenophanes A47 remains uncertain (see DK, n. ad loc., and Gigon, 
Ursprung 172ff). The stories of children of the moon are of a somewhat different character. 
Musaeus was a son of Selene (Pl. Rep. 364e, Hermesianax 2.1 5 Diehl, etc.), and a verse 
attributed to Epimenides runs, «oi yap eye yévos eiui ZeAnuns Yurdnoio ... (DK 3B2, 
attributed to Musaeus by Diels, DK I 33 n.; O. Kern, Religion der Griechen I [Berlin, 1935] 
175, conjectures that Epimenides introduced Musaeus speaking; but in any case the words 

kal yàp éyà ... show that there were other members of the moon family. For the 
prophet's reference to hs own divine origin and experience, cf. Empedocles frr. 11 5.13, 
117.1) 

^ Above, ch. IV 3, n. 109. This could be connected with the legend of Helen (who 
ends up in Elysium) as well as with Musaeus and Epimenides. In each case are found both 
the origin from a higher realm and the return to it.—Plato (Symp. 190b) speaks of the 
human race as descended from sun, moon, and earth. Cf. Capelle 3; Cumont, Symb. 
182ff.—The relation between the moon and the isle of the Hyperboreans, as depicted 
by Hecataeus of Abdera, is interesting (FGrHist 264F7 = DK 73B5 = Diod. 2.47.5): 
kai rjv aeXjvnv ex Tadrns... dalvecbar mavredds Alyov drrexovoav rs yis xol was 
e£oxas yedibes Éyovaay. À journey to the moon was featured in the novel of the Pythag- 
orizing Antonius Diogenes, parodied by Lucian Ver. hist. 1.11ff. 
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No one can give us information about the inhabitants of the moon 
and the stars except somcone who is one of them or who can make 
contact with them; and the idea of a "journey through the skies” 
brings us back once more into the world of “shamanism.” Certain 
details seem to confirm that this is a real connection: the fact that that 
other world is “greater and more beautiful” is part of the experience 
ofecstasy,5°and freedom from excretory function suggests an existence 
apart from the body.*! 

But the counter-earth as well fits into this picture. The same Hero- 
dorus asserted that vultures are not native to our earth, elvat rods 
yönas ad’ érépas yfjs ddijAou 1juiv.9? This cannot mean the moon, which 
is anything but invisible. But the Pythagorean counter-carth is a 
vi AAN, tiv dömAos,® so that the dvríyOwv surprisingly turns up in 
fifth-century literature, in a purely mythical context. The vultures of 
which Herodorus speaks are rationalization of the griffins—yómes for 
ypöres—which live along the road to the land of the Hyperboreans, 
at the entrance to the world beyond, “Gripes Hyperborei, quos... 
generat mundus alter."* Theopompus represents Silenus as telling 
of an infinitely great "continent outside this world of ours," whose 
inhabitants are twice as large and twice as long-lived as we. All 
their laws are exactly opposite to ours. And, when these creatures once 
wished to come and visit us, they only got as far as the Hyperboreans 
and turned back.55 The theme of a “ counter-world" where everything 


50 Cf. Pl. Phd. 109b, Plut. De gen. s90c, De sera 563f. 

51 D.L. 8.19, of Pythagoras: od8éror! éyvóo0n otre Buayepóv ... Lucian Ver. hist. 
1.23, Ctesias FGrHist 688F45 $44 = Phot. Bibl. 48b12 (Rohde, Rom. 206 n. ^ A88 n. 2) 
Along with this goes the absence of normal nourishment; Lucian's moon folk subsist 
on odors (cf. Megasthenes ap. Strabo 15, p. 711, Plin. HN 7.25, Plut. De fac. 938, scarcely 
fortuitous in the context of moon dwellers), as do the dead (Lucian Charon 22,1 leraclitus 
fr. 98). Perhaps the origin of this idea is in the practice of the shamans, who (in Scythia) 
achieve ecstasy by inhaling certain fumes (Hdt. 1.202, 4.75; Meuli raff; Schol. Luc jan 
p. 20.13). Aristotle tells us that, according to the Pythagorcans, tpépecbai... Eva tia 
rois dopais (Sens. 445316 = DK 58B43); and this could be interpreted as applying to 
the inhabitants of the moon. Aristotle himself (Gen. an. 761b21) assumes that there are 
inhabitants on the moon (in a similar context to |Pl.] Epin. 984d), and mentions the 
“vultures” of the "other earth” (below, n. 52). 

52 FGrHist 31F22 = Arist. Hist. an. 5637. Jacoby, in his note, mentions the moon 
but is dubious. 

53 Arist. Cael. 293a23, b22. 

54 Apul. Met. 11.24.3. In Lucian Ver. hist. 1.11 the moon men ride on vultures 
(inmöyvroı). Here moon and counter-earth have coalesced (cf. above, ch. Ill 1, n. 78). 

55 FGrHist 115F75 = Acl. VH 3.18. Rohde (Rom. 219ff) sees in this an attempt to 
outdo Plato’s Atlantis (karavrızpd Treipos, PI. Tim. 25a); and there is clearly also a 
connection with the Phaedo (above, n. so), in that the “true carth” is larger and more 
beautiful. This does not mean, however, that Theopompus is arbitrarily spinning out 
Plato's statements; rather, he is drawing from the same tradition. ~The “true continent 
outside our world, beyond the Ocean, appears also in Plat. De fac. 941 b, in the Pythag- 
orizing final myth, as well as Schol. Pl. Ale. 1222; cf. lanbulus in Diod. 2.56. 
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is the opposite of what we know, is widespread in folklore and has its 
effect on travel literature as well ;" it is especially common to represent 
the realm of the dead in this manner.” Thus the Pythagorean counter- 
carth, which is naturally thought of as inhabited,59 has a real meaning 
in the world of myth, and its position in the astronomical system is an 
expression of its character. Clearly there is a background for this, in 
the tradition of shamanistic narrative, similar to that which lies behind 
the story of the inhabited moon. The legend of Pythagoras and the 
doctrine of transmigration, as well as the acusma about the moon 
and sun as the Isles of the Blest, presuppose just such a shamanistic 
outlook, so that we are probably justified in calling the whole 
complex Pythagorean—perhaps various features of it actually 
originated with Pythagoras himself, and perhaps he was just the 
most conspicuous member in a more comprehensive chain of 
tradition. 

The system of Philolaus, which we found intractable to analysis 
as an expression of scientific astronomy, now takes its place beside, 
perhaps even before, Herodorus of Heraclea, that is, in the second half 
of the fifth century B.C.—precisely the time of the Pythagorean 
Philolaus of whom Plato speaks. It emerges from the same kind of 
concern as that of Herodorus, the interpreter of myth: ancient lore, 
transmitted év uitov oyiuarı, is newly formulated in the terms of 
contemporary natural philosophy or $vowAoyía. Thus shamanistic 
myths take concrete form as specific components of the world, and the 
earth is relegated to equality with them as “one of the stars." An 
"eccentric" attitude toward things, so to speak, a devaluation of 
earthly existence in comparison with “purer” worlds,5® is doubtless 
as strong a motive force here as the requirement of symmetry which 
makes correlatives of ”OAuumos and Zavóg pvàarý, the “Limiting” 
which is united in harmony with the “Unlimited.” 


56 Hdt, 2.35ff: Aiyómrioi, . . ra mod ndvra čuna roto Ào dvOpusrrovat dorýoavro 
nded. Te kal vópovs. 

8 L. Lévy-Bruhl, The “Soul” of the Primitive, tr. L. A. Clare (New York: Praeger 
1966) 303f. See also Pi. fr. 129: day for us is night for them, etc. ' 
58 Philolaus A17, rods èv exeivn...G. B. Burch maintains, Osiris 11 (1954) 286—289 
that the counter-earth is necessary to preserve the equilibrium of the universe; but if 

that is so, the inhabited moon would necessitate a counter-moon (288, n. 96). f ' 

hi Cf. the acusma ri aAndeorarov Myerai; dri movnpoi of dvÜp«wrro,, and ayahov of 
ann ...€mi xoddae yàp édOdvras Set KoAao8fjvo. (Iam. VP 82, 85; above, ch. II 4, 
n. 14). 
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Proclus and, after him, Damascius® report that Philolaus " dedicated " 
certain geometrical figures to particular gods—the angle of the triangle 
to Cronus, Hades, Ares, and Dionysus, the angle of the square to 
Rhea, Demeter, and Hestia, and the angle of the dodecagon to Zeus. 
Damascius adds that the semicircle was sacred to the Dioscuri. One 
would quickly reject this late testimony, if it were not corroborated 
by a very ancient piece of evidence. Eudoxus mentions that in the 
Pythagorean doctrine the angle of a triangle belongs to Hades, Dio- 
nysus, and Ares, and that of the square to Rhea, Aphrodite, Demeter, 
Hestia, and Hera, that of the dodecagon to Zeus, and that of the 56- 
angled figure (the hekkaipentekontagonion) to the baneful Typhon.*t 
This remarkable doctrine is thus attested for pre-Platonic Pythagoreans 
by a contemporary of Plato. Scholars from Boeckh to Zeller scarcely 
knew what to make of it,® till Tannery, Newbold, Boll, and Olivieri 
pointed out the connection with astrology. According to an astrological 
procedure often repeated, with certain variations, triangles and 
squares are inscribed in the zodiac and are then associated with elements 
and planets.*? There are four rpiywva and three rerpdywva; a triangle 
spans four signs, a square three. This seems to explain the striking 
connection of three goddesses with the square, and of four gods with 
the triangle, in Philolaus (even though this precise correspondence is 
not attested in the Eudoxus passage). The dodecagon, which corre- 
sponds to Zeus, is the whole zodiac with its twelve signs. Half the 


6 Philolaus A14 = Procl. In Eucl. 130.8, 166.25, 173.11, 174.12. Proclus alludes else- 
where to the Pythagorean connection of ayýpara and gods (Theol. Pl. 1.4 p. 9; In Parm. 
p- 647, 924 Cousin [Paris, 1864]), so that Damascius (Princ. II 127.7 Ruelle) may have 
derived his additional data about the circle and the semicircle from a more detailed 
exposition by Proclus which is now lost. In any case the sentence kai umore (“perhaps”) 
cs kaböAov eireiv Tò pèv mepidepés kowóv axfjnd éarw mavrwv v voepóv Üev fj voepol, 
Tà de evOvypappa Sia éxdorwv is Neoplatonic interpretation, probably by Damascius 
himself. 

61 Eudoxus fr. 84 Gisinger = 293 Lasserre = Plut. De Is. et Os. 30.363a. Schaarschmidt 
(43ff) maintained, consistently with his general argument, that the Eudoxus fragment 
was spurious. But Boll (Sphaera 472-478) traced other similar indications of astral theology 
to Eudoxus. 

82 Boeckh 152ff, Zeller I 499 n. 1. 

53 Tannery, AGP 2 (1899) 379-386 = MSc VII 131-139; Newbold 198ff; Boll un- 
fortunately never worked out in detail the hints he gave at NJb 1908, 119 (= KlSchr 
tof, repeated 382). Olivieri 30ff. The rpiywva are associated with the 4 seasons and the 4 
elements, though the goddesses named by Philolaus cannot be related with them directly, 
nor with the zodiacal signs. Olivieri tried to carry the interpretation out in detail. Boll 
pointed out the connection of the planet Jupiter with the dodecagon. Newbold hazarded 
an astronomical interpretation of the connection between Typhon and the s6-angled 
figure (207ff). Cf. the 28-day month (Plut. De Is. et Os. 367f). 
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signs of the zodiac become visible in a single night, and this suggests 
the semicircle, which is sacred to the Dioscuri. These sons of Zeus live 
and die on alternate days. "The orbital period of Jupiter is almost 
exactly twelve years (1 1.86), so that in a single ycar it traverses, approx- 
imately, one sign. Dodeketerides built on this are ascribed to Zoroaster 
and Orpheus; van der Waerden relates them to the "primitive 
zodiacal astrology” developed in Babylon in the sixth century B.c.59 
Frank insisted that no traces of astrology can be detected in Greece 
before the time of Plato's old age; yet not only Eudoxus? but 
Ctesias as well speak of the Chaldaeans’ divination by the stars,68 
and reflections of astrological ideas have been detected in the Hip- 
pocratic Regimen.*? If the zodiac was introduced to the Greeks from 
Babylon before $00, and the planets about 440, one would infer 
the presence of the related astrological conceptions even without 
specific evidence. In the mélange of myth and $votoAoyía which 
Philolaus’ astronomy proves to be, we also find the first traces of 
astrology; though here the Babylonian tables are replaced by the 


idea of the angle—the graphic, geometrical, that is to say, the specifically 
Greek" element. 


4. HARMONY OF THE SPHERES AND ASTRAL IMMORTALITY 


A very famous and impressive image, uniting the disciplines of 
music and astronomy, is that of the "music of the spheres." It is 


4 Od. 11.303f; cf. Delatte Litt. 115; i 
; cf. ; - I15f; Carcopino, Bas. 358f, and esp. Cumont, Symb 
74ff, Lux 192ff; (PL) Axioch. 371; lam. VP 155; Eust. P. 1686.30, 410.18. At Sext. Emp. 


by Lact. Plac. Theb. 4.527.—The sky is called Zeus (Empedocles fr. 142.1, Democr. 
T. 30; cf. Critias fr. 25 and later Aratus Iff, Ennius fr. sc. 345 Vahlen, Macrob. Somn. 
Sc. 1.17.14). He is so as fire (Empedocles fr. 6.2), air (Diogenes of Apollonia A8, Eur. 


Tro, 886); Ais aib”, ; 
no An ss abio, Hdt. 7.8y, Eur. fr. 839; also see Hebd. 6, above, ch. IV 1, n. 66. 


** Frank 281f. 


07 Bip E d en i i “ TT 

» | t. 343 Lasserre = Cic. Div. 2.87: “Chaldaeis in praedictione et in notatione cuiusque 
vitae ex natali dic minime esse credendum." Reports of dubious authenticity are given 
by ps.-Arist. fr. 32 = D.L. 2.45 and Gell. NA 15.20.2. i 

'5 FGrHist 688F1 8823-25. 

™ W., Capelle, “ Alteste Spuren der Ast i i i 

» rol ? Herme 

avs p ogie bei den Griechen,” Hermes 60 (1925) 


" Above, ch. IV 2, nn 53-55 R. Böker, RE XX 
. , ; ‚an. . , RE III 876, on the ground of a d bi 
conjecture in Plin. HN 2.31, ascribes to Cleostratus the zodiacal trigona. er 


4. Harmony of the Spheres and Astral Immortality 


attested by Aristotle! and indirectly by Plato,® as being a doctrine 
of the Pythagoreans, who interpreted the Sirens of mythology as the 
makers of this cosmic music.® Scholars have long thought that the 
music of the spheres had no organic connection with the Philolaic 
system.* It is difficult to relate the ten revolving celestial bodies to 
music.’ The source of the whole idea, it is thought, is rather the associa- 
tion of the ancient and proverbial “seven-stringed” Iyre® with the 
later, but no less well known, idea that the planets are seven in number.’ 
The general nature of the Pythagorean musical theory is rightly 
cited: the coherence of number and sound. Harmonic intervals 


1 Cael. 290b12ff (“the Pythagoreans” named at 29128), fr. 203. Archytas fr. 1, Plut. 
Mus. 11472. The expression “harmony of the spheres" is inappropriate, strictly speaking, 
as applied to the time before Eudoxus, for then one spoke of bodies, wheels, rings, circles 
in the sky, but not yet of spheres (Burnet, EGP 110). 

? Rep. 530d, Crat. 405c; also Rep. 617b, in the myth of Er. On the Timaeus, see below, 
n. 19. 

3 On the acusma of the tetractys, see above, ch. II 4, n. 154. Pl. Rep. 617b. On the Siren 
idea, see E. Buschor, Die Musen des Jenseits (Munich, 1944); on the Pythagorcan inter- 
pretation, Delatte, Litt. 132f, 260f. In the Temple of Bel at Palmyra (early Empire) the 
Sirens are depicted next to the planetary gods; this is interpreted by L. Curtius, RM so 
(1935) 348-353, as having to do with the music of the spheres. On the other hand, later 
Pythagorean tradition spoke of the Muses in relation to the harmony of the spheres and 
thought of the Sirens as representing sensuous, worldly music; see Clem. Al. Strom. 
1.48.6, Por. VP 39, Demophilus 23 (Mullach I 486), and P. Courcelle, REA 46 (1944) 
73ff (vs. Cumont, Symb. 329f)—" Pythagoras" himself says, Schol. Od. 1.371 
p. 172.6 Thesleff, £c yevdpevos oU owparos áxijkoa épjeAobs dppovias; and Nicomachus 
also records that Pythagoras was able to hear the harmony of the spheres (Por. VP 30 — 
Iam. VP 66f, with a mistaken interpretation of Empedocles fr. 129). 

* Martin, Pyth. 110ff; Tannery, Astr. 327; Zeller I 540 n. 2; van der Waerden, Astr. 
29. Tannery (cf. MSc. VII 158f) puts the harmony of the spheres later than Philolaus, 
though usually the Philolaic system is thought of as a later development. It is not important 
that the surviving fragments of Philolaus donot refer unambiguously to the cosmic music; 
the doxographers would hardly have had occasion to include this under the rubrics 
mepi Tá£ecs dorépwr (A16), mepi YAlov (A19), or mepi ys (A21). We do find the expression 
xopeverv in A16; and Aristid. Quint. p. 145 M. = 119.27 W.-L finds in the words dorptuv 
xopós an allusion to rjv ràv mÀavjrow égpeMj kivgow. 

5'Though before the time of Timotheus, Histiacus of Colophon had introduced a 
Io-string lyre (Nicom. Exc. 274.4 Jan). 

$ Sarcophagus of Haghia Triada, Hymn. Hom. Merc. $1, (Terpander) fr. 4.4, Pi. Pyth. 
2.70, Nem. 5.24, Bacchyl. 20b2, Ion of Chios fr. 6.3 Dichl, Eur. Alr. 446, Ion 881, ctc. 
See Deubner, AM 54 (1929) 194-200. It is quite uncertain how these 7 strings were tuned; 
below, ch. V 2, nn. 34ff. 

* Varro Atacinus fr. 14 Morel (Gramm. Lat. VI 60), Philo Op. 126, Nicom. Ench. 3 
(cf. Th. ar. 71.15ff), Lucian Astrol. 10, “Orpheus” Orph. frag. Ts8a .. Serv. Aen. 6.645, 
Dio Cass. 37.18, Lydus Mens. 2.3. There do not seem to be any older references than these 
on the number 7 as a link between music and astronomy. Both are omitted. from On 
Sevens, as Roscher emphasizes. The 7 analogy as point of departure for the whole theory 
of cosmic music is accepted, among others, by Jan, Philologus 1893, 15f; Wilamowitz, 
“Die Harmonie der Sphären,” Reden aus dez Kriegszeit IN 6 (Berlin, 1915) 1$; and Gundel, 
RE XX 2056. 
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correspond to harmonic relationships of. distance and velocity;® and 
since a musical tone—as distinguished from a mere noisc—implies a 
uniform motion, one can infer from all this a Pythagorcan system of 
astronomy, in which the planets—all seven of them, long known— 
circle about the earth in uniform movements, at various distances from 
one another. This Pythagorcan astronomy, to be seen in Plato, is 
thought to go back earlier than Philolaus.? If his system belongs to die 
fifth century, then “Pythagorean astronomy " had reached unexampled 
heights even earlier; and, if the latter cannot be dated earlier than 
Archytas, then “Philolaus” becomes a forgery—one produced 
however, before the time of Aristotle. 
It is striking that Aristotle and Alexander of Aphrodisias, the latter 
citing Aristotle's now lost book on the Pythagoreans, make no 
distinction between the system of Philolaus and the assumed, very 
different Pythagorean astronomy.!^ When one considers also that 
before Eudoxus there was no mathematical theory of the planets 
based on the concept of uniform circular movement, one cannot 
help suspecting that it is a mistake to assume the existence of an carlier 
mathematical astronomy that served as basis for the idea of the music 
of the spheres. Actually, the view, put forward again and again as 
virtually self-evident, that the thought of cosmic music was an in- 
ference from some kind of scientific knowledge,” is a misconception. 
None of the explanations of the celestial gamut known in the 
tradition of later antiquity has any claim to be authentic. Plato speaks 
in the Republic of “a harmonia" of eight tones, and in his Hermes 
Eratosthenes presented this as a scale one octave long? Thus the 
oldest sources speak not of seven but of eight notes, as the Pythagoreans 
too, in Aristotle’s account, include the sphere of the fixed stars in the 
cosmic orchestra.? The scale of the music of the spheres which in 
later times was most widely known and was attributed to Pythagoras 
himself is actually a botched version of Eratosthenes exposition, 


8 Arist. Cael. 290b21, fr. 203. 
Kor des 3off; bn der Waerden, Astr. 26, 29ff; Junge, C&M 1947-1948, 183ff. 
ex. Met. 41.2ff = Arist. fr. 203 expressly relat t 
las cete pressly relates the harmony of the spheres to the 
4 According to Tannery, Astr. 328, the harmon 
( di Ys g 9 y of the spheres was deduced from (o 
followed,” découlée) the idea of the kinship of the sciences; according to Junge Cou 
1947-1948, 185ff, from the discovery that the planets have fixed orbital periods. 
Pl. Rep. 617b, Eratosthenes fr. 15 Powell = Theo Sm. 105.15, Anat. p- 38 (Th. ar 
75.6); cf. Theo Sm. 142.7ff = Chalcid. 73. A 
18 Arist. Cael. 290b18: roooyrwv rd mAndos d 4 i 
; ndos aorpwv.... 5 
541.2; Heath, Aristarchus 108. Z ee E 
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created by the desire to build cosmic measurements into it! An 
attempt in Cicero's Somnium Scipionis?® to combine cight spheres with 
seven notes is a patchwork compromise. Nicomachus is at least morc 
consistent, in eliminating the movement of the fixed stars and basing 
the system on the individual movements of the planets in the zodiac, 
so that the moon being fastest, is credited with the highest note; 
but in both respects he contradicts the reports of Aristotlc.* The most 
lucid and consistent system of cosmic harmony, employing only d86yyoı 
&oröres, makes no claim to be derived from the ancient tradition.!? 

Alexander intimates that Aristotle himself knew no detailed ex- 
position of the Pythagorcan cosmic harmony. The distances of the 
heavenly bodies from one another ("intervals"), Alexander explains, 
have a certain dvadoyia; their velocities correspond to these distances, 
and the tones to the velocities. Thus the tones themselves have a 
"harmonic" relationship, determined by number: "Thus, the 


14 Burkert, Philologus 1961, 31ff. 

15 Cic. Rep. 6.18. Venus and Mercury seem to have the same tone (“in quibus cadem 
vis est duorum), as also in Ptolemy (below, n. 17); cf. Macrob. Somn. Sc. 2.4.9 (Boethius 
is wrong, Mus. 1.27). Boyancé, Songe 111f, interprets this expression as meaning that the 
moon and the fixed stars make an octave (cf. Por. In Ptol. 104.7, on the octave: 8Vvayuls 
éorw 1j aùrý; similarly, Arist. Pr. 19.14, 19.18); contradicted by O. Seel, PhW $8 (1938) 
491ff. There remains in any case the question how the sun can have a different tone from 
its two ioóópouo:. At Plut. De an procr. 1029b, sun, Venus, and Mercury are obviously 
taken together, so that there remain only mévre &iaorynara. 

18 Nicom. Ench. 3 p. 241 Jan, and following him Boeth. Mus. 1.20, 27. This is held to 
be the original view by Jan, Philologus 1893, 17f, and van der Waerden, Astr. 36f. Frank, 
too (31), thinks the moon had the fastest movement. An apparent argument for this is 
that here Hypate, taken literally, is the “highest” note (Saturn); but the names of the 
notes are derived from the way the instrument was held. In defense of his position that 
the ancient Pythagoreans derived the harmony of the spheres from the independent 
movement of the planets in the zodiac, van der Waerden (Astr. 36f) cites Arist. fr. 203; 
but he quotes only a part of it and overlooks the fact that, later on, more rapid movement 
is attributed to the more distant planets. Against Nicomachus' statement that thc 
synemmenon system was original, see below, ch. V 2. The Excerpta ex Nicomacho emphasize 
that, differently from Nicomachus, “the first” (of 86 87) mp@roı) made Saturn the Nete 
and the moon Hypate (3 p. 272.9 Jan). 

17 Mentioned at Plut. De an. procr. 32.1029b (ibid. 1029a-b, a somewhat different system 
based on the 5 tetrachords); Ptolemy, Canopus inscription (Op. min. ed. Heiberg, II 
154f; authenticity contested by Jan, Philologus 1893, 35ff; Hoeg, Gnomon 6 [1930] 657ff; 


. defended by Düring 1934, 280ff; cf. van der Waerden, RE XXIII 1818-1823; the corre- 


sponding exposition in the Harmonics of Ptolemy is lost); Th. ar. 75.8ff =: Exc. Neap. 2, 
p- 412 Jan (Mus. scr. gr.), with the superscription ITroAepatov povoixd; Anon. licllerm. 
$84. The notes are, transcribed, A B e a b d’ e' a’ b’, corresponding to the series 8 9 12 
16 18 21] 24 32 36. Since 214 (found in Ptolemy, Canopus inscr.) is not a whole number, 
most have simply substituted 21, which is musically wrong. The Canopus inscription 
distinguishes earth (8 = A) from air (9 = B), and in compensation gives Venus and 
Mercury only a single note (16 = a); the others count 8 celestial spheres. — Since this 
system is older than Plutarch, it could go back to the mathematician Hypsicles, who, 
according to Ach. Is. 16 p. 43.9 Maass, wrote on the harmony of the spheres. 
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distance of the sun from the carth being, say, double the distance of 
the moon... they considered that there was some arithmetical ratio 
in the case of the other planets as well..." Alexander introduces 
his exposition with dépe eireiv, that is, “supposing,” or “say, for 
example.” The figures given belong to a hypothetical case, cited for 
clarity’s sake, and do not belong to a traditional account. If Aristotle 
had credited the Pythagoreans with an unambiguously described 
scale, Alexander would not have used a fictitious example. 

Nor does the structure of the world soul in Plato’s Timaeus signify 
a system of cosmic harmony, in which each planet had a note corre- 
sponding to its "distance." The seven planetary orbits are derived by 
sixfold division of the inner sphere of the heavens, which is dominated 
by the nature of the “other.” This division is made “according to” 
three powers each of the numbers 2 and 3, which had previously been 
developed; but the game he plays with 6 and 7 seems to suggest that 
one ought not simply to identify the 7 numbers with the 7 planets 
and 7 notes.!® To be sure, musical theory is involved,2° but Plato says 
expressly that the movement of the world soul takes place dvev dOdyyou 
kai Hy As (37b); the mythic image of the Sirens, from the Republic, is 
translated into the realm of the immaterial and abstract. At the same 
time the naive thought of the Pythagoreans reported by Aristotle,” 


18 Alex. Met. 40.3ff = Arist. fr. 203, tr. Heath. Heath saw the significance of dépe 
eieiv (Aristarchus 111 n. 2). Tannery, too (Astr. 327) believed that all detailed expositions 
of the celestial music were late. 

P Tim. 36d: oxioas é€axf érrà kdurous dvíoovs Kata tiv Tod ówraoíov Kal 
Tpımlaciov didoraow éxdorny, ovody ékarépov Tpidy, depending on 35b-c. On the 
contradictory ancient attempts to relate the 7 numbers of the Timaeus with magnitudes, 
velocities, and intervals of the planets, cf. Plut. De an. procr. 31.1028a, Chalc. 96, Macrob. 
Somn. Sc. 2.3.14f, Procl. In Tim. I 212, Taylor, Tim. 161ff. Like Zeller (II 1. 779 n.), 
Boeckh (KISchr III 168), and Duhem (53), Taylor comes to the conclusion that “ Timaeus 
is giving us an estimate of the radii of the planetary orbits in terms of the diameter of the 
moon's orbit" (163). Heath (Aristarchus 163) and Cornford (Tim. 79) are rightly dubious 
of this. Like all musical relationships (cf. 36a-b), all numerical relationships are ultimately 
derivable from the numbers given; the basic rules of the “system of derivation” (above 
ch. I 1) are presupposed. Junge (C&M 1947-1948, 183ff ) attempts an interpretation that 
makes sense astronomically: we have “an expression of the orbital periods of all the 
planets by means of the numbers 2 and 3 and their multiples." For example, the moon 
takes 27 days, the sun 729 (= 27?) half-days, Saturn 27 years, Mars 2, and Jupiter 12 years. 
It is likely that Plato’s thoughts were running in this direction (Junge refers to Rep. 588a); 
but the basic idea is more important than any specific result—the problem is more import- 
ant than the solution. 

2 "This was denied by Rivaud, Rev. hist. philos. 3 (1929) 16ff (so that he found it necessary 
to brand not only the Philolaus fragments but those of Archytas post-Platonic forgeries; 
he seems to overlook, on pp. 6f, that Plato himself, at Rep. 530, expressly mentions 
Pythagorean musical theory). The harmony of the spheres, he thinks, is merely crude 
interpretation of the Timaeus. (Similarly Moreau, Ame 55.) 

21 Cael. 290brsff. 
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that the tremendous bodies of the stars could not move without making 
a noise, is rejected. In the Republic Plato demanded, in explicit polemic 
against the Pythagoreans, that the harmony of numbers be regarded 
in itself, and without reference to audible sounds, and he carries out 
this program himself in the Tímaeus.?? Thus the relationship between 
astronomy and music is traced to its ultimate, immaterial principle. 
The numbers in their order are the basic principle of the cosmos, 
which is at the same time "beauty" and reflection of "the Good." 
Therefore the basic constituents of matter, the elements, are also 
derived from the process of geometrical arrangement. All this, as 
Aristotle and Plato make clear, is not Pythagorean but Platonic. 

The contradictory nature of the later tradition, too, sometimes using 
seven,? sometimes eight," and occasionally three musical notes, and 
even connecting the nine Muses with the sphere of the All, shows that 
the idea of cosmic music is not bound to any particular astronomical 
system. This concept has nothing to do with mathematical or musical 
theory, but comes from a deeper root; and this is why it was able to 
outlive even the Ptolemaic cosmology. Of course this carrics the 
implication that any conclusion about certain astronomical theories 
of the Pythagoreans, on the basis of the harmony of the spheres, is 
hazardous in principle; we need not suppose that any detailed system 
formed its basis. 

There are also other conceptions of cosmic music, quite different 
though related. One need not speak of planets, or of a many-storied 
universe. No matter how things are divided, the correctly attuned car 
will hear music.?? The ancient lyre had only four strings, “in imitation 


22 Rep. 5316; cf. below, ch. V 1. 

23 Above, n. 7. A connection was also seen with the 7 vowels: Nicom. Exe. 6 p. 276 
Jan; Schol. Dion. Thr. p. 197.33ff Hilgart; the Gnostic Marcus ap. Hippol. Ref. 6.48; 
Nicom. Th. ar. 71.13ff; Lydus Mens. 2.3; CIG II 1 no. 2895; cf. F. Dornseiff, Das Alphabet 
i ik und Magie (Leipzig, 1925?) 82f. 

Sed and rn n. 12. The arithmological sources (Theo Sm., Anato- 
lius) associate the music of the spheres with the passage of Eratosthenes in their discussion 
of the number 8, not 7. " 

25 In the Aóyos of the Delphians, Plut. Quaest. conv. 7452. Burnet (EGP 110) and Kranz 
(Philologus 1938, 437) thought that Pythagoras associated the 3 “rings” of Anaximander 
(stars, moon, and sun) with the basic concords of the fourth, the fifth, and the octave. 

2° The eighth Muse, Urania, fits well; and the ninth was either concinentia maxima— 
Calliope as mpodepeorarn áracéwv (Macrob. Somn. Sc. 2.3.1f}—or was assigned ine 
region of carth” (Plut. De an. Procr. 32.1029d, Quaest. conv. 746a). Others looked to the 
counter-carth for help (Por. VP 31.) , 

27 We may mention also the association of astrological configurations with the basic 
musical concords (Plut. De an. Proce. 31.1028d-e, Ptol. Harm. 3.9). In Harm. 3, Ptolemy 
presents a goodly sample of such ingenious fooleries. Cf. also Phld. Mus. p. too Kemke. 


te HO EAUNUME. AND PYTHAGOREANISM 


of the cosmic music, which consists of four elements."?8 The four 
seasons correspond in turn to the clements, and stand in concord with 
one another: spring makes a fourth along with fall, a fifth with winter, 
an octave with summer, "as they say Pythagoras taught.”29 All the 
sources for this are late, and the part about the elements is consciously 
derived from the Timaeus.» But, if Scythinus and Cleanthes called the 
sun the "plectrum" of the cosmos, this fits better with the rhythm of 
the scasons, which docs depend on the course of the sun, than with 
the planctary scale. A áppovia of the seasons is spoken of by Euripides, 
and then also by Plato.3? Such ideas are traced to oriental beginnings.9? 
The idea of a cosmic music, and specifically one connected with the 
changing seasons, is widespread; for example, the five notes of Chinese 
music correspond to five elements and to the seasons.?* Here one should 
not think of direct influence, one way or the other, but of a parallel 
development due to similar psychological impulsions; and for this 
very reason one seems here to be closer to the root of the idea of 
cosmic music than in the context of the planetary scale. 


38 Boeth. Mus. 1.20 p. 206 Friedlein, from Nicomachus. Cf Clem. Al. Protr. 1.5.1: 
fire as vn. 

?? Aristid. Quint. 3, p. 144f M.: summer is 4, autumn 6, winter 12, spring 8; also 
Plut. De an. procr. 31.1028f (“Chaldeans”); somewhat differently Hymn. Orph. 34.10ff 
(winter is Hypate, summer Nete, spring the Doric tone: Mese?); a hint only, Hymn. 
Orph. 8.9. O. Neugebauer, AJP 63 (1942) 455-488, mistakenly tries to derive a precise 
astronomical sense from the passage of Plutarch and to present the actual differences of 
the astronomical seasons as harmonic numbers. He overlooks the explanation in Aristid. 
Quint. and in addition has to assume a confusion of autumn and summer. Also, all this 
speculation obviously takes its departure from the contrast of summer and winter. 

30 Aristid. Quint. 3, pp. 144f M. Plato himself speaks of dvaÀoyía as the Seapds of the 
elements (Tim. 31b-c), and derives from that the fact that they are 4 in number; thus he 
knows of a sort of " harmony of the elements"; but the polyhedra cannot be brought 
into direct connection with this. What Plato cares about is not a definite and accurate 
account, but intimations as to the basic structure of reality. 

31 Above, ch. IV 1, n. 107. 

32 Eur. fr. 943 (thought spurious by Lobeck), Pl. Symp. 188a, Phlb. 26a, where Plato 
scems to be taking up Pythagorean themes. 

» Plut. De an. procr. 31 speaks of “Chaldeans.” Diodorus reports, of Hermes- Thoth: 
Avpay re vevpivnyy moroa Tpixopdov nuumadpevov ras Kar’ éavróv Spas: pets yàp abrov 
vmvarfoaodaı POdyyous, dEv Bapiv xal uéaov, ü£óv pèv dro roô Éépovs, Bapdy SE dnd roô 
XCpadvos, uéaov 86 dmd roô €apos (1.16.1; Hecataeus of Abdera, FGrHist 264F25 []; 
cf. W. Spoerri, Spathellenistische Berichte iiber Welt, Kultur und Götter [Basel, 1959] 164ff). 
When Eratosthenes, in his Hermes, represented this god as inventing the harmony of the 
spheres, he was obviously combining Egyptian elements with Greek-Pythagorean material. 
G. A. Keller (Eratosthenes und die alexandrinische Sterndichtung (Diss. Zürich, 1946] 95ff, 
98ff) emphatically denies any Egyptian influence on Eratosthenes. But the 3-stringed lyre 
is Egyptian (Keller, 99). Hermes as inventor of the lyre is Greck, but Thoth as inventor 
of astronomy is Egyptian (Pl. Phdr. 274c). 

* Sce E, M. von Hornbostel, “Tonart und Ethos,” Festschr. J. Wolf (Berlin, 1929), 
I cannot verify Hornbostel’s suggestion of similar ideas among the Arabs. On the Chinese, 
sce M. Granet, La pensée chinoise (Paris, 1934) 200ff. 


356 


4. Harmony of the Spheres and Astral Immortality 


Before the beginning of reflective thought, man feels, in. various 
contexts, an involvement. He unconsciously arranges the multiplicity 
of phenomena into a restricted number of schemata. It is the business 
of reflection, when it begins, to raise these transitory insights into the 
realm of consciousness, to name them, and to assimilate them to one 
another. This is how the world becomes comprehensible. In myth and 
ritual man tries to make these realizations present and clear, to assure 
himself that, in spite of all confusion and all the immediate threats of 
his environment, everything is “in order.” It is in such a pre-scientific 
conception of order that the idea of cosmic music has its roots; and 
number speculation springs from the same soil. 

But relationships that usually have their effect unconsciously, or 
only enter consciousness as the result of slow and patient reflection, 
become immediate, overwhelming experience in ecstasy. The soul that 
in ecstasy, or dream, or trance, travels to heaven, hears there the music 
of the universe, and its mysterious structure immediately becomes 
clear to him. The incomparable and supernatural sound is part of the 
same thing as the incomparable beauty and colorfulness of other 
worlds.?* If Pythagoras was something like a shaman, who in ecstasy 
made contact with worlds “beyond,” then the tradition that he 
personally heard the heavenly music surely preserves something. of 
truth.55 When we look beyond the facade of analysis and explication 
of the harmony of the spheres, what we find is neither empirical 
nor mathematical science, but eschatology. In the religion of Zara- 
thustra, the paradise to which the soul ascends is called garo demana, 
“House of Psalms." It was related of Pythagoras that in his dying hour 
he asked that the monochord be played: “ Souls cannot ascend without 

music.’’37 


Attention has often been called to the fact that changes were forced 
upon Greek beliefs about the fate of the dead, not least by the develop- 
ing understanding of astronomy.3 If the earth is a sphere, inhabited 


35 . $0. 

86 KM M 2 CE also Pl. Rep. 617b, Nechepso-Petosiris fr. 1 Riese — Vett. Val. 6 
prooem. p. 241 Kroll: &ofe 8é pot mávvuxov mpós dépa . . . kal. poi ris é£ijyaev obpavod 
Bon; Cic. Rep. 6.18, Plut. De gen. sgoc, De fac. 944ab, Corp. Herm. 1.25. 

* Aristid. Quint. 3, p. 116 M. = p. 97 W.-I.; Varro on the lyre of Orpheus in the 
Vergil scholium edited by J. J. Savage, TAPA $6 (1925) 235; cf. A. D. Nock, CR 41 

-171, 1929) 60. 
ne BÜRGER by Cumont (Afterlife g1ff, Or. rel. 114ff, 270f, Symb. passim, 
Lux esp. 142ff). Also see Capelle; Pfeiffer, Sterngl. 113ff; Carcopino, Bas. 266ff; Nilsson 
II 470ff, Op. III 250-265; van der Waerden, Anf. 204-252. 
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all around and limited in size, there is no longer any place for the 
subterranean Hades of Homer or for the “Isles of the Blest” in the 
distant Occident. In general, the idea finally prevailed that the Beyond 
is in the realm of the stars, that man’s soul came from the skies and 
will return there some day. With many variations in detail, these con- 
cepts are dominant from the late Hellenistic period on, both in works 
of literature and in the art and the inscriptions found on gravestones.39 
Looking for the decisive turning point in this development, modern 
scholarship, following ancient tradition, has seen oriental influences at 
work—Babylonian and Iranian—and, notably, the influence of 
Pythagoreanism.4o 

To be sure, Rougier’s attempt to establish the beliefin an immortality 
among the stars as a deduction from an astronomical discovery of 
Pythagoras, making the religious idea a logical conclusion from scien- 
tific knowledge, is not convincing in the light of the history of either 
religion or astronomy.” It is a dangerous oversimplification to 


39 Cf. esp. Cic. Somn. Sc. ‚ the lost Consolatio, and Hort. fr. 97 Müller; Vergil Aen. 6 
(with Norden, Vergil VI, 23ff); Plut. De sera 563ff, De gen. 589ff, De fac. 942ff. Tomb 
inscriptions are collected by Capelle 33ff; Rougier 108 n. 1; R. Lattimore, Themes in 
Greek and Latin Epitaphs (1942) 31-43; P. Lambrechts, Hommages Deonna (Brussels, 
1957) 322ff. None of these is complete. On grave symbolism, Cumont, Symb. passim; 
On the representation of ascent and descent of the soul in Mithraism, Cumont, Or. tel. 
114ff, 145f, 290 n. 69.—On the likely role of Posidonius in this connection, see Reinhardt, 
Kosmos 276ff, 308ff, RE XXII 778—791. i 

*? Cumont sees the origin in a fusion of Babylonian astral religion and Persian dualism 
(After-Life 95, Or. rel. 272 n. 91, Symb. 264, Lux 143ff). See also Pfeiffer, Sterngl. 113ff. 
Bidez, Eos off, 98f, believes that the origin was Babylonian but that it was transmitted 
by the Pythagoreans, and van der Waerden's solution is similar. With Rougier, Boyancé 
(REG 1952, 314f) warns against overhasty derivation from the Orient, and emphasizes 
the role of the Pythagoreans, even of Pythagoras himself (349), but also that of more 
ancient beliefs and later of Platonism. Nilsson takes a similar line, Op. III 250ff. 

*! According to Rougier, the origin of the idea is not the religious imagination of the 
easterners, but “la révolution astronomique de Pythagore” (21ff), i.e., the discovery of 
mathematical physics. Pythagoras' discovery of the contrary movement of the sun 
through the zodiac meant that the movement of one of the so-called planets had been 
seen as perfectly circular, and the mathematical arrangement of celestial phenomena 
recognized. As “conséquences religieuses" (42ff )ofthis came the doctrines of the presence 
of souls in the stars, and of their divinity, of the relationship between the stars and the 
soul, because of their eternal movement, of the dualism of heavenly order and terrestrial 
confusion; and the reflections of these doctrines in Alcmaeon prove, Rougier thinks 
that their originator was Pythagoras. To this it may be replied, first, that the sun is not a 
planet, for the unsophisticated observer, but the paradigm of cosmic order (above, ch. 
IV 2, n. 18). Its movement with respect to the zodiac was already known to Cleostratus, 
to say nothing of the Babylonians, and the concept of independent movement of the 
planets, is, in its basis, older than the Ionian vortex theory (above, ch. IV 2). In all this, 
then, there was nothing to discover that might have meant an “astronomical revolution.” 
Rougier stopped short, rightly, of ascribing to the Pythagoreans a mathematical theory 
of the actual movements of the planets. He recognizes the originality of Eudoxus (26ff), 
and does not inject the epicycle theory into the discussion, though he does put forward 


358 


4. Harmony of the Spheres and Astral Immortality 


represent "the Homeric religion" as followed by a “Pythagorean 
revolution.” In people's beliefs about the afterlife, there are present 
from the very beginning a large number of overlapping and contra- 
dictory themes; even in Homer, the idea of the musty “House of 
Hades,” hateful to the gods, coexists with that of Elysium and with the 
apotheosis of Heracles. The mystery cults bring man the hope of 
escaping death and joining the gods; and it is an casy step from this to 
the doctrine that man is of divine descent and returns at death to his 
place of origin.“ The association of gods and sky is primeval and 
seems self-evident. Artistic representations from the archaic period 
show the journey of the deified dead into the Beyond. A team of 
winged horses may provide escort “to Heaven, "4$ whereas sca creatures 
—Tritons, Nereids, dolphins—point to the Isles of the Blest, beyond 


the vague suggestion that the Pythagoreans may have tried the same kind of explanation 
for the other planets as for the sun (22); but here he fails to notice that the passage of 
Theo he cites (150.12ff) anachronistically introduces the epicycles. Rougier overlooked 
an important piece of evidence, the acusma about the planets as “hounds of Persephone,” 
which does provide a connection between Pythagorean teaching and the oriental ideas 
alleged to be so radically different (above, ch. IV 1, n. 109). For argument against Rougier, 
sce also Cumont, Symb. 116 n. 3, Lux 147 n. 1.—Rougier republished his 1933 monograph 
almost unchanged in 1959 (La religion astrale des Pythagoriciens), but omitted the references, 
so that the older work has been cited here. 

#2 A Maori can depict the dead as descending into the underworld, while at the same 
time maintaining that they live in the tenth heaven, says L. Lévy-Bruhl, ‘The “Soul” 
of the Primitive 175. Thus in the Trophonius ritual Timarchus travels into the depths and 
is by virtue of this translated to the stars (Plut. De gen. 22.590b; cf. Vergil Aen. 6, and 
below, n. 46.) 

48 The Elysium idea itself shows the blending of lightning worship and the myth of 
the Isles of the Blest (Burkert, Glotta 39 [1961] 208ff). The apotheosis of Heracles i 
doubtless very old, though the verses about it at Od. 11.601ff and Hes. fr. 24.36.31 
M.-W. were athetized in antiquity. 

44 For róv Aowróv xpóvov perà Hewv Sidyew as a goal in the mysteries, see Pl. Phd, 
81a. Also the Gold Plates: 8eós éyévov é£ dvOpairov (DK 1818, 20) and xal ydp yow 
Univ yevos 6Aßıov edxonau elvat (DK 1B18.3, 19.3; cf. 17.7, 17.6, 17a3.) 

45 feoi odpaviwves, cf. the relationship of root and idea in Zeus, deus, dies. On Olympus, 
above, ch. III 2, n. 31. Dionysus, too, is brought into connection with the stars: ld mp 
mveóvrav xöpay’ darpwv, Soph. Ant. 1147; cf. Diod. 1.11: Evpodmos pèv ev rois Barxıruis 
éreat dnaw" darpodai] Auóvvaov Ev dxriveoo: mupwrröv. Musacus, the father of Eumolpus, 
is a son of Selene (above, ch. IV 3, n. 48). 

46 Etruscan gems (Furtwängler, Gemmen I pl. 7, nos. 1, 2, 3, ca. 600 B.C.) were com- 
pared with the Phaedrus myth by Delatte, Lift. 74f; the iconographic motif of the team 
of winged animals was, however, taken from the Orient, and originally does not have 
sepulchral connotations; sce the examples published by J. Boardman, Antike Kunst 10 
(1967) pl. 2; but it acquired these by the 6th century B.c.; see, on the bronze chariot of 
Monteleone in New York, R. Hampe and E. Simon, Griechische Sagen in der frühen 
etruskischen Kunst (Mainz, 1964) 53-67; generally, Meuli, Bachofen VII 498f; F. Matz, 
Gnomon 33 (1961) 63-65. On the throne of Amyclac, Hyacinth and Polyboea were 
represented "going to heaven” (time of Croesus: Paus. 3.19.4), although at the same 
time Hyacinth receives his death offerings through a door in the altar (Paus. 3.19.3). 
Cf. also Wuilleumier 357, 547tf. 
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the Occan. The journey to the Beyond is outside of all geography. In 
any case, the notion of divine origin and of return to heaven was 
widespread, at least in germ, before the time of Pythagoras. Another 
element present is the divinity of the stars, which inevitably gained in 
significance through contact with Babylon.*? Then there is the popular 
belief in a connection between man and star,*® which had taken on a 
special form in Egypt,*? and the general belief in ghosts—that is, in the 
spirits of the dead and their proclivity to roam about through the 
atmosphere, especially at night, so that in a mysterious way they have 
a special relationship to the moon.*? And, finally, there is the Iranian 
conception of the soul's making a journey to heaven.*! The position of 
Pythagoras and the Pythagoreans in this complex tangle is a question 


that cannot be settled by general considerations, but only by analysis 
of the evidence. 


The idea of astral immortality is attested a good number of times 
for the fifth century s.c. Aristophanes alludes to the doctrine that 
people become stars after death;?? Alcmacon put the eternal motion 


“ Cf. Wilamowitz, GHH I 253ff = I 248ff, 2nd ed.; Nilsson, Op. III 31-39. Aristotle 
says (Met. 1074b1) that the dpyaioı koi mapmaAaucı taught the divinity of the stars & 
púbov oxhpar., but worship of the stars was generally taken as the sign of a barbarian 
(Ar. Pax 406, Pl. Crat. 397d). For a certain example of oriental influence on the Pythag- 
oreans, see above, ch. II 4, n. 47. Aeschylus calls the stars (Ag. 6) Aaumpoi Suvdarar 
Eumpemovres aldepı. 

48 Examples from American Indians to Australian aborigines in J. G. Frazer, The 
Golden Bough IV (London, 191 1) 64ff; Capelle r9ff. There are two versions. Either the 
soul of the dead becomes a star, and a shooting star is a soul hastening to its rebirth, or 
the living person "has" his star, which at his death is extinguished in the form of a 
shooting star. The former version is still influential in Plato's Phaedrus, as Stenzel showed 
(KiSchr ff, he compares Rep. 621b and Plut. De gen. 22.591c-d). The latter is the opinion 
ofthe volgus according to Plin. HN2.28; cf. Euseb. Migne 86.1.453, Lucian's Lychnopolis, 
Ver. hist. 1.29, Boll, ZNTW 18 (1917) 40ff, Eur. fr. 971. The metamorphosis of the dead 
into a star is often mentioned in sepulchral verse (not in prose inscriptions; poetic form 
allows more liberty): Peek, nos. 1097, 1829, 1776, 648; Arch. eph. 1953-1954, 2, 290-296. 

# The dead person lives on in the sky, in the retinue of the sun bark (Plut. De Is. et Os. 
21; Kees 42, 87ff).—Greek catasterisms go back to a very early period; this is attested 
at least for the Bear and Orion (Hes. frr. 148, 163), though these are exceptional cases. 

50 C£. Capelle 3ff; Cumont, Symb. chs. IL-IIL It is not Clear how far back the identifica- 
tion of Hecate and the moon-goddess goes (Norden, Vergil VI 23f, and Kerényi 79f 


find it as early as Hymn. Hom. Cer. $2), or that of the Gorgoneion with the moon (Meuli, 
Bachofen VII 497f). 


51 Above, ch. IV 1, n. 57. 

52 Ar, Pax 832-837: the slave asks Trygaeus, after his return from the sky, whether 
it is true that the dead become stars, as people say. Trygaeus replies that it is indeed true, 
and that Ion of Chios, who composed a poem on the morning star, was, after his death, 
greeted in the sky as dotos dorfo, This need not be based on anything more than Ion’s 
poem; and for the claim that Ion was a “Pythagorean poet” (Cumont, After-Life 95; 
Capelle 24f), the fact that he mentions Pythagoras in 2 of the 119 fragments (in Blu- 
menthal's collection) is a slight basis (above, ch. II 3, nn. 13, 51). 
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of the " divine" stars together with that of the soul to make a proof u 
immortality;? and Euripides represents Helen as translated ty { : 
“palace of Zeus” beyond the starry sky.9* The idea is often expressec 
that man consists of body and soul, and in death the body returns to 
the earth, and the soul to the heavenly aether whence it came; in pe 
epigram for those who fell at Potidaea (432 B.C.) this ay s 
quasi-official recognition. It occurs not only in Euripides, n in 
Epicharmus; and this might seem to point directly toward a Pyt E 
orean origin. But in this respect as in others Euripides is an 
closely, in the tradition, with Anaxagoras.5$ The latter spoke pns 
aetherius calor in the embryo—life comes from the warm” act cr, 
then.” For Diogenes of Apollonia the soul was a part of the divine 
air and thus a uópiov $00.58 Anaxagoras, too, regarded the soul as 
immortal,5? and that is why these two are ranged with Pythagoras. 
Medical writers reflect the same belief; but even in Leucippus and 


53 Above, ch. III 3, n. 97. The etymologies deds : Beiv and aißyp : alel deiv (Pl. e 
397€. 410b) probably related to something earlier—perhaps Alcmaeon, en nn j 
7 i ir interpretation o 
below, n. 60). If the Pythagoreans, in their ini 
Mad = motion as the essential characteristic of soul (Arist. De an. cf. 
above, ch II 4, n. 138), both Anaxagoras and Democritus had the same idea (Arist. De an. 
403b20ff). 
54 Eur. Or. 1683-1690. . ES , l 
55 IGE 945 = Peek no. 20 line 5: aifép pèu $ovxàs Umedexoaro, sles Ld 
Epicharm. DK 23B9: ewexpifn xai &iexpiU kàmrijAev hev AAdev náv p pèv Wine 
T ^d .22; . Supp. 531ff: éáaar! .. . bev Ekaorov és ro Pais à . 
Hic NR d P ds aif, 5 cpa 9 és yij, Eur. Erechtheus fr. 65.71 
Jyra 0" ámeABetv: mveüpa. uv pds aibépa, TO ada oes i Eur; Erechtheu 6 
ee ve oŭv Tov ov BeBao’ “A Sv rápa, eis’ alép! abrav mveip' eyw oe 
Cf. Sur 1140, Hel. 1013ff (soul and aether immortal), frr. 839, 877, 971 (also Ronge: 
Psyche ll agsf — 435f, Eng. ed.) The same conception on other tomb inscription IG 
TA 11466 = Peek no. 1755 (early 4th century B.C.), 12599 (Peek, no. 1759, 3rd century 
B.c.); Peek nos. 1760-1761.—Hippoc. Hebd. $2 = Aph. 8.12 (VIII 672 L.). 
56 Eur. fr. 839 = Anaxagoras A112, lines 8ff: 
xwpei 8 ónioo THUS 
Tà pev èk yalas puvr eis yaiav, R 
ra 8 dm’ albepiov BAaaróvra yovíjs 
eis oùpáviov mad HABE módov 
BujoKe 8’ oddév rÀv yoyvopévaw, 
Staxpwopevo 8 dAdo mpds dAAov 
)v érépav amedeıkev. m mE 
a7 atte A109. W. H. Friedrich finds the origin of the whole idea in Anaxagoras 
(Philologus 97 [1948] 281f). 
58 Diogenes of Apollonia A20, 19 $42. 
59 Akt. 4.7.1. WX 
60 i Hippoc. Carn. 2 (DK 64C3): an adavarov Üepuóv which thinks, sees, hears, 7 
se most of it has “pushed out into the outermost p B UE 
this, I think, is what the ancients named ai8:jp."—The concept of a World sou. (w uae 
van der Waerden for example, Astr. 25, supposes to be N dis dy ; 
ni ics) is implied i trines, According to Plato (Crat. 
the Ionian physics) is implicd in such doctrines (Grat 
ps) vod people believe in a &te£idv which penetrates the whole world, sometimes 


361 


ie AOTRONOMY AND PYTHAGOREANISM 


Democritus the s is "fiery," 
itus the soul is fiery," like the sun and the moon," so that 


Lucretius, carrying on their materialist tradition, could borrow 
expressions from Euripides. The soul 
Parmenides and Hippasus,® but He 
it scintilla stellaris essentiae. And 
was related to thc 
cosmos.65 


was "fire" according to 
raclitus too is said to have called 
as carl i j 
ne An » as carly as Anaximenes, the yvyý 
ivinc air, which surrounds and supports the 


That the human soul has a very close relationship to the sky and the 
stars, and even that it comes from heaven and returns to it, is thus a 
generally held belief in Ionian $vowoAoyia, at least from the time of 


Heraclitus and A 66 í in‘ 
naxagoras.® In the garb of $vowAoyía, and in “ materi- 


alist” ö i 
st” phraseology, what starts as a Klos continues to exert its influence 


sometimes with more emphasis on salvation of the soul, and sometimes 
with more on the general thought of microcosm and macrocosm: man 
is made of portions of the cosmos, and in death like returns to like 87 
If this whole development were to be traced back to Pythagoras l one 
would have to ascribe to his teaching a maximum of influence and a 
minimum of definite content; for the testimonia are extremely dis- 
parate. The divinity of the stars, which was known to Epicharnius & 


called sun, sometimes 8epuóv, sometimes vols. From the ci i 
sions like that of Ar. Nub. 229ff; and Pl. Crat. 396c (the Mus nes Come ex vo, 
Sev D Kal $acw ++. TOv kaÜapóv vodv mapayiveoda: of nereopoÀóyot) is not sim ly 
Pyt agorcan, either (pace Boyancé, REG 1941, 156f; Joly 36f).—A “divine” 8 "i 
© sexs Seats, dudloyoy pie TH TÖV darpwyv crotyelo, is recognized by Aristotle 
. an. 73 29 ; on which see F. Solmsen, JHS I - II ; i 
Empedocles Mixture, Eudoxan Astronomy, I pu Comte Pau [Al edam 
1960] 97ff; Arist. [epi diAooodias fr. 27 W. = Cic. Acad. 1 26) “ea 
êl Leucippus A28, Democr. A 101-102; cf. D.L. 9.44 EM 
® Lucr. 2.991ff, after Eur. fr. 839. ui 

** DK 18.9, 28A45; cf. 46a-b. 

*! Heraclitus Ars: the voös is related to 
of the soul mpds rò ópoyevés, Stoic interp 
here; Heraclitus spoke of the “death” 
Kirk in KR 205ff). 

. 95 Anaximenes fr. 2, and J. Longrigg, Phronesis 9 (1964) 1 
Gmetpov) is already present in Anaximander. 

6 “There is nothing Pythagorean here,” says Nestle 
fragments concerned. On the other hand, Pfeiffer 
owed “wichtige Grundzüge seiner Weltanschauun. 
Plato’s adverse criticism of him that prevents schol 
in relation to Anaxagoras. 

© Already in the Rig Veda 
1943) 84; Olerud 153. Plato, 
to the material. 

^" maenander fr. 614 Körte: ó uév ’Eniyappos rods \Beovs elvar dyer dvépous Be, 
viv Prov mip dorépas. To be sure, this sounds less like ancient piety than inci ient 
skepticism; since one no longer believes in the mythical gods, one restricts hi 1 
MUN , ricts himself to 


the "repiéxov; A16 8129ff, cf. A17: the return 
retation and systematization seems to be involved 
of the soul (fr. 36), or at least of certain souls (cf. 


~4. A Beiov mepiéyov (the 


(ZN 1610 n. 1) of the Epicharmus 
(Sterngl. 114) avers that Heraclitus 
g" to Pythagoras. It seems to be 
ars from advancing the same thesis 


; see H. v. Glasenapp, Die Religionen Indiens (Stuttgart, 
Tim. 63e, purposely restricts this “theory of dissolution” 
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and the analogical conclusion of Alemacon are as far from the idea 
that the soul is made of heavenly fire asis the uncomplicated notion that 
souls become stars. To be sure, these various contradictory ideas are all 
at one time or another ascribed to Pythagoras." But in Pindar's 
exposition of metempsychosis there is no more trace of astral motifs 
than in Empedocles! theory of the fallen daimon exiled to carth, into 
the "cave" (Hades he placed in the realm of air)."? In the monuments 
of southern Italian eschatology, there is no reliable, early evidence for 
belief in astral immortality.” 

There remains to consider the acusma which asks the question, 
“What are the Isles of the Blest?” and answers “The sun and moon."?? 
This places the Beyond in the orderly cosmos; it represents the same 
desire for stability that forges a theology of the soul out of myths 
about the soul and puts ritual taboos together into a “way of life” 


6° Hypomn. 27: The sun, moon, and stars are gods by virtue of the Üepuóv working 
in them. The soul is an àróoracga oifépos, immortal (28) and invisible (30). After death 
it floats in the air until Hermes conducts the pure souls emi róv "Yılıorov (on this expression 
see Cumont, Or. rel. 58, 273 n. 93; RE s.v. Hypsistos; Cook, Zeus II 876ff; Zeller III 
2.106, n. 2, is hardly right in seeing Jewish influence here).— Varro in Comm. Bern. Luc. 
9.9 p. 291 Usener: "Pythagoras dixit animas in stellas converti virorum fortium" (Varro 
Antiq. rer. div. fr. 25b Agahd; but see Reinhardt, RE XXII $89).—Plutarch gives an 
exposition of astral immortality in the dialogue on the daimonion of Socrates, whose 
setting is a Pythagorean circle in Thebes (above, n. 39).—On the moon as abode of souls 
see below, n. 75; on the Milky Way and the gates of heaven, below, nn. 90, 94. 

% Cf. above, n. 38, and ch. II 3, n. 80. dvrpov, Emp. fr. 120; in fr. 6 "Ardwvevs is air, 
Hera earth; cf. the Derveni papyrus, col. 18.7. On the reinterpretation of “Hades,” 
Cumont, Symb. 35ff, Lux 189ff, Nilsson II 228ff. Possible solutions: Hades could be the 
night half of the heavenly hemisphere (above, ch. IV 3, n. 64); it could be the moon 
and the sublunary region (below, nn. 89, 93); or it could be life on earth (Lucr. 3.978- 
1023; cf. the full treatment of Carcopino, Bas. 264ff.—The differentiation of sublunary 
from translunary regions is ascribed to Empedocles (A 62), as well as Alemacon and 
Heraclitus (cf. above, ch. III 2, n. 32), but we cannot assume that Empedocles held the 
later doctrine of the eternal, perfect order of the celestial realm; his cosmos is perishable, 
destined to enter into the perfect unity of the “Sphere.” 

71 The Brindisi disc, which depicts the journey of the heroized dead in the zodiac 
(Wuilleumier 544ff, pl. 45, with refs.), is hard to date. Wuilleumier decides on a period 
before the Roman conquest, i.e. the 3rd century s.c. at latest. It shares with other discs 
from Tarentum a good many motifs, but not the zodiac.— The vases of Canosa (3rd 
century B.C.) which Bachofen made famous have no unambiguously astral symbolism 
(Meuli, Bachofen VII 493ff).—The traces of astral immortality seen in the Gold. Plates 
are uncertain (aùòràp epoi yévos oùpáviov, DK 1B17.7, from Petelia; ineprod 8' emeßav 
oreddvov, DK 1B18.7, from Thurii, sec Carcopino, Bas. 314f, and Diels, DK I 16 n.; 
A. Dieterich, Kl. Schr. 95 compared Orph. Arg. 761, but in the next verse Persephone 
is called x8ovío. BaoiAea).—The puzzling conclusion, £pufos eis ydAa érerov, was inter- 
preted as an allusion to the Milky Way by A. Dieterich, De hymnis Orphicis (Marburg, 
1891) 3sff = Kl. Schr. 95ff; more emphatically by Carcopino, Bas. 311ff, Wuilleumier 
547f. Contra, S. Reinach, Cultes, mythes et religions II? (Paris, 1909) 125ff; K. Wyss, 
Die Milch im Kultus der Griechen und Römer (Giessen, 1914) 53ff. The word épidos points 
to Dionysus (cf. above, n. 45). 

72 Jam VP 82 (above, ch. IE 4). 
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(Bios). Height and depth, fall and ascent do not become dominant 
ideas in the theology of the soul until the realm of the stars is taken in 
to become part of the picture. Related ideas are that the Great and 
Little Bear are the hands of Rhea, the Pleidaes the lyre of the Muses 
the planets the hounds of Persephone, an earthquake is a conspiratorial 
mcecting of the dead, and that the purpose of thunder is to frighten 
those being punished in Tartarus. In this context it is taken for granted 
that Hades is beneath the earth, and all the allusions to a Pythagorean 
katabasis give the same impression.”® The conclusion that astronomy 
makes an underground Hades impossible was not drawn by the 
Pythagoreans. The Isles of the Blest are not a part of Hades; they are 
far removed from the land of the dead. The soul goes there, finally, as 
to its last resting-place, where it listens, no doubt, to the "lason" 
of the "'Sirens.""* This separation of the Isles of the Blest from the 
realm of the dead is doubtless ancient, and presumably the earliest 
form of the school's doctrine, and therefore the total picture, along 
with the acusmata, makes consistent sense. Of course it is wholly pre- 
astronomical, as is shown even by the simple association of “sun and 
moon," as though they were islands in the same sea. There is no hint 
of the multi-storied universe which is standard in the later tradition.” 
Here, once more, we find that the acusmata represent a strand of 
tradition independent of the later tradition, and also of Empedocles 
and Plato,” and evince a Pythagoreanism still innocent of the scientific 
view of the world. 
Even in Plato’s eschatological myths, in which, according to the 
usual opinion, he does most "Pythagorizing," astronomical motifs 
only gradually make their appearance, showing that he is not repro- 


73 í 
i "ab e 3. Carcopino, Bas. 272 n. 4, sees here a backsliding into the primitive, 
"t Above, nn. 3, 37. There may be some signi i 
12.52, 167) speaks unmistakably M two er i M E 
75 The moon is very often called the Isle ofthe Blest (references in Capelle 10ff; Cumont 
Symb. 177ff; Nock, AJA 1946, 142f), e.g. Castor of Rhodes (Ist century B c. FGrHi t 
250F16 Plut. Quaest. Rom. 76.282a, Plut. De fac. 29, Por. ap. Stob. 1.49 6r, Serv a 
6.640, 887). However, the moon is usually merely an intermediate stop and the ea is 
the next higher stage (Plut. De fac. 29.944c, Amat. 20.766b, Por. ap. 'Stob 1.49.55) 
Only in Comm. Bern. Luc. 9.9 (Posidonius according to Reinhardt, RE XXII $89f, 280) 
» n a moon on an equal basis: the soul returns “in suam sedem, hoc est i solis 
a am ac lunae." Reinhardt (Kosmos 312 n. 2) doubted the antiquity of the Pythagorean 
78 [t is difficult to be sure about the relation of the acusma to Alcmacon, Empedocle: 
and Philolaus; one gets the impression that they are harking back to ll Aor Pus. 
strata —Alcmaeon to the divinity of the stars, Empedocles to the noncosmolo E myth 
of salvation, Philolaus to shamanistic lore about the inhabited moon. ox T 
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ducing an already completed system. In the Gorgias, the Beyond is not 
brought into any kind of relation to the structure of the cosmos; the 
only question is the ethical one, of “what kind of man one ought to 
be.” The myth of the Phaedo interprets our life as an existence in the 
deeps, by contrast with that much more precious and wondrous life 
on high; but in carrying this out, it only describes “the carth,” in its 
amazing size and remarkable structure." The image of the Cave 
expresses the same conception of life, but it does not have to do with 
the cosmos, but with the voyrés rómos out beyond it.”® In the concluding 
myth of the Republic, the image of the spindle with its complicated 
spindle whorl revolving in the lap of Necessity, the system of the 
planets is depicted, but it has no relationship to the previously dc- 
scribed “ paths of the souls.” When this description presents us with two 
doorways, in sky and earth, with the good souls traveling through the 
heaven and the bad ones through the earth, the general conception 
presupposed is the pre-scientific one of the flat earth, the hemispherical 
heavenly shell, and the dread Underworld. The souls making their 
way along the heavenly path naturally find themselves in the company 
of the stars, and many have the impression that the stars enter and leave 
the sky by two doors."? An indication of Pythagorean influence on 
Plato is the identification of the road “up” with that “to the right." 
But the adjustment of scientific and mythical views of the world was 
not yet attained. 

It is in the Phaedrus that the fate of the soul and the movement of 
the heavens are for the first time brought into a really intimate con- 
nection. The winged soul-horses, following the godsin their journey to 
the heavens, striving, at the zenith of the heavenly vault, for the vision 
of the realm beyond the heavens, are borne along in the revolution of 
the universe, and brought back, by a circular course, to their starting 
point.® The fall and reascent of the soul are given their most grandiose 


77 Pl. Phd. 108d. 

78 Pl. Rep. 517b. We need not raise the question here of how much myth and ritual 
may lie at the base of the simile of the Cave. (Empedocles has the word dvrpov in fr. 
120. 

AoE the idea of the two heavenly gates, see Cumont, Symb. 4off; Meissner 110. 
On Egyptian details (the sun bark, ships of the dead, the gate between upper and lower 
world), see Kees 64f, 67ff, 84f. 

80 p]. Rep. 614c; cf. Arist. Cael. 284b6ff. 

81 P]. Phdr. 246b: ndvra obpavoy mepırrodei, 246c: perecporopei Kal mavra róv kdapov 
Stouxe?, 247a: paxdprar Bear kat duefodor évrós ovpavod (Bié£oBos is che technical term for 
the periodic celestial movements: Hdt. 2.24, Eur. Andr. 1086; Hebd. 1 had oder), 
247a: dkpav émi ri Umoupavıov dpida mopevovrar mpós dvavres, 247€: abräs mepidye 
ý mepıdopa, 247d: Ews av kUkÀq 1) mepidopà eis rabróv mepuevéyxgy dv Se rij mepidBi . . 
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expression in the Phaedrus, Then comes the Timaeus: the 


reato ac Demiurge 
creates as many souls as there are stars, for e 


create | ach star a soul, puts each 
into its star "as in a wagon," and thus shows it “ 
universe.” Then it must leave its star, to be incarnated no the 
after a period of trial on earth or another planet it may claim the 
promised return to its ovvvouos dorýp.®? Though we hear echoes of 
folklore motifs,8 at the same time the relation of soul and celestial 
movement has become very close indeed: the form of the world soul 
is the moving principle of the cosmos (36b). The same basic ideas are 
developed in the Laws, without any mythical garb and with an earnest 
claim to embody the truth. The soul, as the principle of self-movement 
8 primary as against any kind of corporeality; soul reveals itself in the 
celestial movements, and the scientifically proven regularity and 
perfection of these circular movements shows that the soul ve the 
universe is intelligent and good.** Then the Epinomis repeats the same 
line of thought, in a systematizing way: the stars are gods, and 
astronomy is worship.® | 
Plato’s students interpreted and systematized their master’s myths 
and seem, in this process, to have developed the final form of “astral 
pn mortality.” Little is known about Xenocrates in this connection, 36 
t 15 a tempting conjecture, thou i 
in his influential book On Grief any The » Mai 
s ght in a popular 
way.® We can, however, get some impression of the exposition of 
Heraclides Ponticus, who also worked on special problems of astron- 
omy.°® He related the vision of a certain Empedotimus.*? Pluto and 


On the debate over astrological influences in the haedrus see K. Kerényi Astr ologia 
fl P H e 
D 3 
Platonica, ARW 22 (1923 1924) 245ff; Bidez, Eos off; J. Kerschensteiner, Platon und 


der Orient (Stuttgart, 1945) 183ff; W.J. W. Koster, Le mythe de Platon, de Zarathoustra et 


des Chaldéens (Leiden, 1951) 4ff.—E i 
scientific ide, Leid » 1953) 4 ven as late as the Phaedrus, the influence of the pre- 


$ structure is felt; the wicked are punished úr yís (2492). But 


at the same time the universe, as a pe fect her hould have no up and down and 
Tlect sp. €, S, P 
, » an 


3? Tim. 41d et seq. 
8 Namely, the identification of soul 
> and star (Stenzel, K/Schr. 8; ab 
55 Pl. Leg. 8o1c, 967a; see also ch. IV 2. r Mover e 48). 
35 JeoodBeva Epin. 981d. 
86 
; Ms myths of Plutarch are suspected of containing material from Xenocrates 
2 B D ort ne distinction of cosmic tegions, and the stars as gods, see Xenocrates fi 
oyancé, REG 1952, 337ff. Earlier reconstructions of Crantor's consolatio are critically 


analyzed by R. Kassel iechi. i 
2058) sat T e assel, Untersuchungen zur griechischen Konsolationsliteratur (Munich, 


8$ See above, ch. IV 2, n. I1; ch. IV 3, n. 17 
8 Frr. 93-94. Probably thi i li inati 
. y the name is a deliberate combination of " ” 
* 1 m parts of “ Empedocl 
and of “Hermotimus.” In addition to Wehrli’s notes, consult Wilamowitz. GHH II 


$33ff; Bidez, Eos s2ff. Ancient Writers considered hi istori ity li i 
menides, Pythagone anm Empedocles ered him a historica! personality like Epi- 


(Heinze 
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4. Harmony of the Spheres and Astral Immortality 


Persephone appeared to him, freed him from the usual restrictions of 
human eyesight, and revealed to him the truth about the nature and 
fate of the soul. ‘The cosmos, he saw, is divided into three realms, ‘The 
spheres of the moon and the elements below it belong to Pluto and 
comprise the heavenly Hades. The Milky Way, conceived, as in 
Aristotle, as an atmospheric phenomenon below the region of the 
stars,°° is the pathway for these souls; from there they sink to carth, 
and later they return to it. The soul is a "light," aidepıov, odpavıov oðpa. 
The heavenly Hades is not a place to stay forever; above it are the 
spheres of the planets, the realm of Poseidon, and highest of all is the 
heaven of the fixed stars, which belongs to Zeus. There must be a 
connection between the three realms and the three "gates" which 
Empedotimus sees in the region of the zodiac. One is the entrance 
Heracles used at his deification.?! Surely, for every soul the ultimate 
goal is to follow this road into the company of the gods. 

The decisive influence was that of the myths of Plato, Heraclides, 
and the other Platonists;?? and especially important were the concepts 
of the sublunary Hades?? and the Milky Way as dwellings of the souls. 


90 Boyancé, REG 1952, 335 n. 7. The sun is thought of as being below the planets, 
not in their midst (above, ch. IV 1, n. 7). The Milky Way was known to the Babylonians 
as a road between earth and heaven (Meissner 111). 

91 Fr. 94. The gates are in the sign of Scorpio, between Leo and Cancer, and between 
Aquarius and Pisces. Wehrli thinks (92) that this detail is hardly correct, because "it 
is hard to imagine the zodiac as a path to the subsolar region.” But the zodiac is not a 
hollow ring; it pervades all the spheres, and cven the moon travels along it. The road 
toward incarnation passes through Cancer to Leo, according to Macrobius (Somn. Sr. 
1.12.4, 7), with the sun moving downward, and the first gate is between these two signs. 
Pisces and Aquarius are the suitable signs for the realm of Poseidon; and the third gate, 
that of Zeus, lies directly opposite, in the middle of the sign itself—no longer a transitional 
stage. The journey depicted on the disc of Brindisi (above, n. 71) goes to Scorpio, ‘The 
division of the circle into portions of 105°, 105°, and 150? (7 : 7 : 10) may have seemed 
especially “harmonic” to Heraclides (7 is “the rational diameter of 5" in Rep. 546c). 

92 This has also been put forth by Boyancé, REG 1952, 321ff. 

9? Eg, Plut. De fac. 28.943c, Sext. Emp. Math. 9.72f, Cornutus $5; sce above, 
n. 7$. 

94 Numenius and Cronius ap. Por. De antr. nymph. 28, Macrob. Somn. Sc. 1.12, Procl. 
In Remp. II 129, Schol. Od. 13.103 (the discrepancy between this and Porphyry is probably 
a mistake of the scholiast rather than a reflection of independent tradition, as Delatte 
assumes, Litt. 130). The testimonia are collected by Capelle 39f and Leeman 147f. See 
also Delatte, Litt. 129ff. Where the Zodiac crosses the Milky Way, he says, in the sign of 
Cancer and Capricorn, there are two gates, one “for men” in the north, through which 
souls descend for rebirth, and one “for gods" in the south, through which souls return 
to their place of origin. Below the Milky Way begins the rcalm of Hades; the exposition 
is ostensibly an explanation of the Homeric lines about the gate of the sun (Od. 24.12f) 
and about the cave of the Nymphs (Od. 13.102ff). The only part of this that is explicitly 
attributed to Pythagoras is that the souls which are punished with reincarnation gather in 
the Milky Way; and this is brought into connection with the fact that the infant's first 
food is milk. On the Milky Way as a habitation of souls see also Cie. Rep. 6.13, 16; 
Gundel, RE VII 563-566; cf. above, n. 9o. 
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IV. ASTRONOMY AND PYTHAGOREANISM 


Probably Heraclides mentioned Pythagoras, too, in his Empedotimus,95 
but a simple inference from the Timaens may be sufficient cause why 
the details of astral immortality in later tradition were attributed to 
Pythagoras. These testimonia do not have pre-Platonic content. Of 
course the interpretation of the Milky Way could be combined with 
the naive identification of soul and star, but the Pythagoreans of 
Aristotle’s accounts had a different explanation of the Milky Way. 
The idea of two heavenly gates is simpler and therefore earlier than 
the picture drawn by Heraclides, but they belong primarily to a 
different realm.?® 

Thus the idea of astral immortality only gradually developed into a 
system apparently built on a scientific basis. At the inception stands 
shamanistic “knowledge” of cosmos and soul, in the most ancient 
stratum of the Pythagorean tradition, the acusmata. Later On, scientific 
discoveries became current. The knowledge that the carth is spherical 
did away with the subterranean Hades—from the time of Empedocles. 
Recognition of the orderly character of the movements of the planets 
confirmed—from the time of Eudoxus—the contrast of celestial order 
and carthly imperfection. This was the path that led to that synthesis 
of astronomy and religion which we find in the later Plato, in Hera- 
clides, Aristotle, and Xenocrates; we cannot simply call it “ Pythag- 
orean.” This doctrine then, taking its departure from Plato and 
Aristotle, finally became canonical. The agreement of science and 
religion, emphasized by the Stoics, obviously made a tremendous 
impression on the Romans. That it was, basically, a hasty over- 
simplification remained unnoticed until, from the time of the Renais- 
sance, Greck natural science was carried forward by new methods. 


"Julian writes (ap. Suda s.v. "EuzreBóriuos, Heraclides fr. 92): ")jueis de Eumeboriuw 
xai Hlullaydpo marevovres ols re exeider Aagow 'HpakAelóns ó Ilovrikós én... But 
Julian is not citing at first hand (Wehrli 91). Wilamowitz says of “Pythagoras’” 
teaching about the Milky Way, "Pythagoras has taken the credit here that belongs 
to Heraclides" (GIdH N 535 n. 1). 

^ Above, n. 48. The conception of the Milky Way as a collection of many single stars 
does not seem to be documented, however, before Democritus (A91). 

9 Above, ch. IV i1, n. ris. 

™ Above, n. 79. Perhaps the two gates were assigned to the zodiac (Cancer and Capri- 
corn) even before Heraclides, as Wehrli supposes (92); Bidez (Eos 28ff) thinks of Eudoxus 
in this connection. 
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V. Pythagorean Musical Theory 


I. SPECULATION, EXPERIMENTATION, AND FICTION 


It is a striking paradox that music, which is the most spontaneous 
expression of psychic activity, at the same time admits, or rather even 
challenges, the most rigorous mathematical analysis. There are two 
systems by which the division of the tonal continuum may be des- 
cribed, and the distinction between natural and tempered tuning 
follows from them. One can think of the interval in a spatial metaphor, 
and equal intervals as representing equal distances or lines; then greater 
intervals are made up of the sums of smaller ones. The standard unit 
is the “tone” (or “step”), the difference between a fourth and a fifth; 
it can be subdivided at will. A fourth, then, comprehends 23 whole 
tones, a fifth 31, and an octave six. The usual divisions of the tetrachord 
in classical Greek music are, in the diatonic genus or scale, semitone, 
whole tone, whole tone; in the chromatic, semitone, semitone, tone 
and a half; in the enharmonic, quarter-tone, quarter-tone, ditone. 
The image of a line and its divisions is especially natural for us, because 
of our familiarity with the piano keyboard, and of our system of 
musical notation; but the Greeks used this image, too, as is shown even 
by the word they use for "interval," ödornua.! 

A different system results from the recognition that the harmonic 
intervals can be expressed as simple numerical ratios. These can easily 
be illustrated by the length of vibrating strings or sounding pipes. It 
has been known for a long time that pitch depends on the rate of 
vibration; and simple, whole-number ratios of frequencies result in 
the musical concords. The ratio for the octave is 2: ı, for the fifth, 
3 : 2, for the fourth, 4 : 3. Addition of intervals results in multiplication, 
and subtraction results in division, of the numerical ratios; to halve an 

. interval means the extraction of a square root. In the terminology of 
modern mathematics, the intervals, thought of as lengths of line, 


! According to modern usage, the scales are here considered as ascending series. E 
the following we shall employ the usual transcription, related to the modern mm 
notation (the absolute pitch being optional). Thus the tetrachords are c f g a (diatonic), 
e f g flat a (chromatic), and e c* f(+ g double-flat) a (enharmonic). 
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Probably Heraclides mentioned Pythagoras, too, in his Empedotimus,® 
but a simple inference from the Timaeus may be sufficient cause why 
the details of astral immortality in later tradition were attributed to 
Pythagoras. These testimonia do not have pre-Platonic content. Of 
course the interpretation of the Milky Way could be combined with 
the naive identification of soul and star, but the Pythagoreans of 
Aristotle’s accounts had a different explanation of the Milky Way.” 
The idea of two heavenly gates is simpler and therefore earlier than 
the picture drawn by Heraclides, but they belong primarily to a 
different realm.?® 

Thus the idea of astral immortality only gradually developed into a 
system apparently built on a scientific basis. At the inception stands 
shamanistic "knowledge" of cosmos and soul, in the most ancient 
stratum of the Pythagorean tradition, the acusmata. Later on, scientific 
discoveries became current. The knowledge that the earth is spherical 
did away with the subterranean Hades—from the time of Empedocles. 
Recognition of the orderly character of the movements of the planets 
confirmed—from the time of Eudoxus—the contrast of celestial order 
and earthly imperfection. This was the path that led to that synthesis 
of astronomy and religion which we find in the later Plato, in Hera- 
clides, Aristotle, and Xenocrates; we cannot simply call it “Pythag- 
orean.” This doctrine then, taking its departure from Plato and 
Aristotle, finally became canonical. The agreement of science and 
religion, emphasized by the Stoics, obviously made a tremendous 
impression on the Romans. That it was, basically, a hasty over- 
simplification remained unnoticed until, from the time of the Renais- 
sance, Greck natural science was carried forward by new methods. 


95 Julian writes (ap. Suda s.v. 'Eume8óriuos, Heraclides fr. 92): nueis 86 "Eumeboripeo 
xai IIvBayöpa miorevovres ols re Exeidev Aaiv 'HpakAelóns ó Ilovrırds éd... But 
Julian is not citing at first hand (Wehrli 91). Wilamowitz says of “Pythagoras’” 
teaching about the Milky Way, “Pythagoras has taken the credit here that belongs 
to Heraclides" (GIdH II 535 n. 1). 

# Above, n. 48. The conception of the Milky Way as a collection of many single stars 
does not seem to be documented, however, before Democritus (A91). 

9 Above, ch. IV 1, n. 115. 

®® Above, n. 79. Perhaps the two gates were assigned to the zodiac (Cancer and Capri- 
corn) even before Heraclides, as Wehrli supposes (92); Bidez (Fos 28ff) thinks of Eudoxus 
in this connection. 
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V. Pythagorean Musical [Reory 


I. SPECULATION, EXPERIMENTATION, AND FICTION 


It is a striking paradox that music, which is the most spontanco 
expression of psychic activity, at the same time admits, or rather ev 
challenges, the most rigorous mathematical analysis. There are tw 
systems by which the division of the tonal continuum may be dc. 
cribed, and the distinction between natural and tempered tunin 
follows from them. One can think of the interval in a spatial metaphor 
and equal intervals as representing equal distances or lines; then greater 
intervals are made up of the sums of smaller ones. The standard unit 
is the “tone” (or step"), the difference between a fourth and a fifth; 
it can be subdivided at will. A fourth, then, comprehends 23 whole 
tones, a fifth 31, and an octave six. The usual divisions of the tetrachord 
in classical Greek music are, in the diatonic genus or scale, semitone, 
whole tone, whole tone; in the chromatic, semitone, semitone, tonc 
and a half; in the enharmonic, quarter-tone, quarter-tone, ditone. 
The image of a line and its divisions is especially natural for us, because 
of our familiarity with the piano keyboard, and of our system of 
musical notation; but the Greeks used this image, too, as is shown even 
by the word they use for "interval," öudornua.! 

A. different system results from the recognition that the harmonic 
intervals can be expressed as simple numerical ratios. These can casily 
be illustrated by the length of vibrating strings or sounding pipes. It 
has been known for a long time that pitch depends on the rate of 
vibration; and simple, whole-number ratios of frequencies result in 
the musical concords. The ratio for the octave is 2:1, for the fifth, 
3 : 2, for the fourth, 4 : 3. Addition of intervals results in multiplication, 
and subtraction results in division, of the numcrical ratios; to halve an 
interval means the extraction of a square root. In the terminology of 
modern mathematics, the intervals, thought of as lengths of line, 


1 According to modern usage, the scales are here considered as ascending series. In 
the following we shall employ the usual transcription, related to the modern system of 
notation (the absolute pitch being optional). Thus the tetrachords are e f g a (diatonic), 
e fg flat a (chromatic), and e e* f(+ g double-flat) a (enharmonic). 
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correspond to the logarithms of the respective ratios.? To this extent 
the two descriptive systems are equally accurate and can be converted 
into cach other? In antiquity this mathematical schematism was un- 
known, and there was no adjustment of the two systems to cach other. 
In particular, irrationality was excluded from the theory of musical 
proportion. The line-segment idea is connected with the name of 
Aristoxenus, the theory of musical Proportion with that of the 
Pythagoreans.5 The two schools, Aristoxenians and Pythagoreans, 
stood in a relation of hostility: the latter accused Aristoxenus' followers 


*So, for example, fifth + fourth — Octave, ie. (3: 2) X (4:3) 2: 1; fifth — 
fourth — whole tone, ie., (3:2):(4 :3) — 9:8. The “semitone” that remains in the 
diatonic tetrachord, when two whole tones are subtracted from the fourth, is (4: 3): 
(9:8):(9: 8) = 256:243, the so-called leimma, somewhat smaller than a tempered 


semitone (V : 8) (Pl. Tim. 36b). Ancient theoreticians usually went through a somewhat 
more laborious procedure, involving a step-by-step extension of the proportions; e.g., 
the fifth is 3:2 — 9:6; the fourth is 4:3 — 8:6; so that the whole tone is 9: 8 (Theo 


and division, was the point of departure for the development by Napier of the method 
of calculation by logarithms, “Log-arithm” means “ratio-number” (Tannery, MSc II 
71). 

? For the method of conversion, and comparison of the values, especially, of Aristoxenus 
and Archytas, see Tannery MSc III 98ff. Of course, equal division of the interval-“line”’ 
leads to ratios of vibration frequency that are almost exclusively irrational (“tempered 
tuning”), whereas frequency ratios using whole numbers lead to transcendental division 
of the interval-“line” (“natural tuning”), making impossible the establishment of a 


* According to the Pythagorean music theory it is impossible to halve the Octave, 
fifth, fourth, or whole tone, and the tempered halftone simply does not exist. (In the 
Aristoxenian system one could speak of Goya 9er nara, and the tempered halftone 
Was regarded as "rational"; Cleonides Is. pp. 196.27, 200.2ff Menge.) Experience with 
the monochord compelled recognition that the range of tones is as much a continuum 
as a divided line; but the experiment was branded inaccurate (Theo Sm. 70.14ff). It 
was admitted that the movements that produced tones could take place dìóyws mpös 
GAAnAa (Adrastus ap. Theo Sm. 50.13ff), but the result, one said, was noises („ögor), 
not musical tones. The acoustic discovery that the number of air impulses determines 
the pitch (below, n. 41) seemed to exclude irrationality: we are told that kunjaew 
muKverepar or dpatdrepac consist of “parts” and therefore must be related like whole 
numbers, Sect. can. Prooem. 158.7ff Menge. This overlooks the fact that it is not the num- 


107.15ff). Ptolemais of Cyrene wrote a IvBayopucy THS povoucijs eroueiuois (Por. 
In Ptol. 22.238, 25.9ff, 114.5ff; cited by Didymus, see Düring 1934, 157). For exposition 
of the Pythagorean theory see esp. Ptol. Harm. 1.2, Sff, off, Por. In Ptol. 1.266 
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of imprecision, and were accused, in their turn, of using ANY 
hypotheses and contradicting the clear testimony of the u i 
In the one passage where he explicitly names of Mubaydpevo, I lato 
credits the Pythagorcans with a mathematical theory of music; this 
is one of the few fixed points in the reconstruction of Pythagorcanism 
before Plato. As early as Xenocrates, the crucial discovery was attribu- 
ted to Pythagoras himself; and though this testimony is treated with 
great reserve,® still it is generally regarded as established that the first 
natural law to be formulated mathematically—the relation between 
pitch and the length of a vibrating string—was a discovery of the 
Pythagorean school. Let us try, however, to answer somewhat more 
precisely the question, to what extent, and from what time, there was 
anything in this area truly analogous to modern science. For in this 
field, as in others, it may be that a different kind of speculation preceded 


real science. 


In the Republic, when he discusses the necessary subjects for the 
education of the “Guardians,” Plato takes up music after astronomy; 
they are “sister sciences, as the Pythagoreans say and We agrec : 
adeAgai twes al émorfjuat ... ós of te IIvBayopeıoi aat koi nueis... 
ovyxwpodpev (530d). Socrates will follow them, he says,® but they do 
not fulfill adequately the basic requirement, to push forward beyond 
the sensible world to true Being and thus to really exact knowledge: 
"they waste their time like the astronomers, measuring audible con- 
cords and sounds against one another" (5312). 

Glaucon, the interlocutor, follows this up with a depiction of the 
activities of the musicologists, bending over their strings and arguing 
whether it is possible to detect still another difference of pitch, or 
whether the "smallest interval, the unit of measurement" has been 
reached.!? These “worthy men,” says Socrates mockingly, subject the 
strings to a painful inquisition, stretching them on the rack, with pegs. 
But, he continues, these are not the musical theorists he meant, but 


$ According to Ptolemais of Cyrene (Por. In Ptol. 23.25ff) the ee tliat, 
if the finding of theory (Aóyos) contradicted that of the senscs es); the latter was 
false; * This is the canonists' way of thinking, carried in absurdum (Düring 1934, 144). 

? Rep. 530d et scq.; also Arist. s M et sacp., Eudemus fr. 142. 

8 s fr. 9; cf. above, ch. I 3, n. 68. . 

Ru E 530d. On the passage as a whole, sce Frank 150ff; E. Moutso- 
poulos, La musique dans l'oeuvre de Platon (Paris, 1959) 488; Richter s4tf. 

10 $31a: TÒ opurpórtatov didorypa, à HeTpnyréov, 
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those of whom we were just saying that we would consult them 
F ’ H 
about harmony”—that is, the Pythagorcans (531b). They, too, 
however, fall into an error similar to that of the astronomcers: 


They try to find the numerical properties hidden in these audible 
consonances, but they do not rise to the level of formulating prob- 
lems and investigate which numbers are consonant and which not 
and why.! 


Thus Plato distinguishes two schools of musical theorists. One group 
try to find the smallest interval, as a unit of measurement, proceed in 
a purely empirical way, and rely on their musical sense. They must 
conceive of the tone continuum as a line, since they are seeking the 
basic unit, and are therefore the predecessors of Aristoxenus? Their 
method of study is, to Plato, not even worth discussing; but for the 
Pythagorcans, who are looking for the "numbers" in the musical 
concords, he has appreciation to mix with his criticism. He will follow 
them in detail, though they are still too closely wedded to the empirical. 
What Plato desiderates is not an analysis of audible music but pure 
number theory, above and beyond experience. In the Timaeus, Plato 
carried out this program, at least by way of suggestion, using a series 
of numbers derived from the ultimate principles, which arrayed them- 
selves in a scale without audible sound, the numerically harmonic 
structural pattern of the world, the “world soul. "1 Succeeding ages 


^ 531b. mpoBAnua is a technical term in mathematics; see Oenopides DK 41.12 
(rivos óvros ri eorw), Pl. Rep. 530b: npoßAnuaoıv . . . xpeöpevor doTep yewperplav 
0VTW Kat aotpovopuiay uériuiev. 

" Among non-Pythagorean music theorists we can name the following: Lasus of 
Hermione, the teacher of Pindar, was the first to write mepi povoucíjs (Suda s.v., Mart. 
Cap. 9.936; see Schmid-Stählin I 1, 544ff). Epigonus (Aristox. Harm. 1 p. 3.21, Philochorus 
FGrHist 328F23 -= Ath. 14.637f, Ath. 4.183d, Por. In Ptol. 3.4) constructed an instrument 
with 4o strings (Pollux 4.59). Stratonicus, according to Phaenias fr. 32 W., was the first 
to make a didypapye (on his chronology, sce above, ch. II 5, n. $3). Then there arc also 
Eratocles (Aristox. 1 p. s.9ff, Por. In Ptol. 3.5), Agenor (Aristox. Harm. 2 p- 37, Isoc 
Ep. 8.1, Por. In Ptol. 3.5), and Pythagoras of Zacynthus (Ath. 14.637bff, Aristox. Harm. E 
p. 36f). In all these the combination of practical and theoretical music is characteristic 
On the other hand, Damon (DK 37) is only cited for the ethical and pedagogical value of 
music. That Aristotle, too, knew two schools of musical theorists is shown by his 
expressions of xarà robs dpOpods dpuovikol (Top. i i )é is 
u p, Pp (Top. 107a1$) and 39 ev rois. pabjpacw 

The relationship of the Timaeus and the Republic on this point was emphasized by 
Frank, 1305, 18110. See also Rivaud, Rev. Hist. Philos. 3 (1929) HF On the interpretation 
of the number series, sce Frank 163f, and more recently B, Kytzler, “Die Weltseele und 
der musikalische Raum”, Hermes 87 (1959) 393 413. After the “One” (which does not 
count as a number, Euclid 7 defs. 1-2) come the 2 first numbers 2 and 3 (exemplars of 


“n " 


even” and "odd"; Adrastus ap. "heo Sin, 94.12f). They are raised to the third power 
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regarded the construction of the world soul in the Timaeus as one of 
the most illustrious examples of Plato’s “Pythagorean” wisdom; but 
his own words, in the Republic, show that he went beyond the teach- 
ings of the Pythagoreans in an independent way. 

Frank tries to determine the character and chronological position of 
Pythagorean musical theory from Plato’s pronouncement: he “rejects 
their comparative measurements as the most contemptible empiri- 
cism.” “What these scholars are striving for is, in a word, natural 
science and physics on a mathematical basis, quite in our modern sense" 
(172). It was Plato who first introduced a priori speculations into music 
theory; and this is another reason, he thinks, to regard the Philolaus 
fragments as spurious. The time of origin of Pythagorean music theory 
is “established beyond question” (159) by Plato: Glaucon’s misunder- 
standing showed (Frank thought) that the Pythagorean theory was 
practically unknown in Athens in Socrates’ time, and had therefore 
only emerged about 400 B.c., in the circle of Archytas. Of course, the 
numerical ratios that make the basic concordant intervals must have 
been known, on an empirical basis, for a long time—‘‘every maker 
of instruments had to know these numerical formulae" (11); but it 
was only the theory of proportion, on one hand,” and on the other 
the recognition of the nature of sound as air vibrations, that made 
possible the origin of Pythagorean musical theory. 

Van der Waerden paints a different picture, on the basis of a much 
more even-handed study of the sources. Pythagoras himself, he thinks, 
may be credited with the arithmetical manipulation of the basic 
harmonic ratios, which had been known for a long time, and also with 
the recognition that sound is derived from movements of air2* But 
even in Archytas, in his view, considerations of number theory, rather 


because it is the three-dimensional physical world which is to be constructed (cf. rpis 
adébeis Rep. 546c, Arist. Pol. 1316a7f, Pl. Tim. 32b [in a proportion with 2 mean 
proportionals, the outer members are cubes], Leg. 894a and the succession line-plane- 
solid (above, ch. I 1], Epin. 991a, and the ancient commentators on the Timaeus, Adrastus 
ap. Theo Sm. 65.1ff, 95.21ff, and Procl. In Tim. II 170). The further rule, to supplement 
the resulting Erirpıra with éróyôoa (36b), cannot be explained by a priori considerations, 
but only from the needs of music. 

14 Frank 152, cf. 13; 161, 172. 

15 Frank's statement that “the proportion theory of the intervals was first worked out 
by Eudoxus" (160) is not supported by Theo Sm. 61.11ff (= Archytas A192); Eudoxus 
made the theory of proportion applicable to irrational relationships (cf., e.g., Becker, 
MD 102ff; van der Waerden, EW 30yff = SA 187ff) and this has nothing to do with 
music theory (above, n. 4); the bases of calculation by ratios are much older; cf. ch. VI 1. 

16 Hermes 1943, 179, 192. Van der Waerden rightly emphasizes the age of the acusmata 
tradition. (Above, ch. H 4, n. 157 on the tetractys.) 
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than empirically exact measurements, were most important; and the 
monochord was probably not invented. until after Archytas’ time. 
Thus the course of the development would be, from the everyday 
experience of the maker of instruments to the theories of the Pytha- 
gorcans, and then to the experiments that can really be called scientific. 
Van der Waerden did not take account, however, of the fact that 
alongside, and prior to, the Pythagorean theory of music there was 
also a non-Pythagorean music theory and a non-Pythagorean natural 
science. 

The question of what observations lay behind the discovery of the 
numerical relations of musical intervals, and of when this happened, 
is harder to answer than it first seems. The often expressed opinion, 
that these numbers had been known “from time immemorial” in the 
daily work of the makers of musical instruments," does not comport 
well with the nature of Greek instruments. The most common stringed 
instruments have strings of equal length and no finger board, though 
flageolet tones seem to have been recognized.!8 In the triangular harp 
the tension of the strings and their thickness played some role, but we 
do not know just what? In a wind instrument with finger holes, that 
is, the aulos, the distances between the holes do not correspond directly 
or accurately to the ratios of the intervals ;29 actually the holes were 
simply bored at equal distances. The syrinx was not used in the music 
of the classical period. And the monochord with a movable bridge, 
the kavów, the only "instrument" on which Pythagorean musical 


™ So Frank rif, 161; Tannery, MSc III 241; Kranz, Philologus 1938, 437; van der 
Waerden, Hermes 1943, 172. 

18 8 á vous. Arist. Pr. I9.12 cf. 23; Theo Sm. 59.22; Jan, Musici scriptores graeci p. 84 n. 

19 A reference to the Tpiyava padripia ris tons emrdoews ywouerns (!) Arist. Probl. 
19.23. M. Schmidt, Zur Entstehung und Terminologie der elementaren Mathematik (Leipzig, 
1914?) 108, derives the discovery of the numerical relationships from this " Egyptian 
harp”; similarly Farmer ap. E. Wellesz (ed.), New Oxford History of Music I (Oxford, 
1957) 275. Cf. Ael. ap. Por. In Ptol. 34.29ff. 

20 Ptol Harm. 1.8, p. 17.2ff; 2.12, p. 66.31: flutemakers (o£ rà Eumvevora Ópyava. 
karaoxevaldéuevor) proceed in a completely empirical fashion. The assertion that they 
placed the finger holes with reference to the numerical ratios is a product of the scholarly 
imagination (Arist. Pr. 19.23: xal of atAorpira: otrw Aaußdvovorw, Ael. ap. Por. In 
Ptol. 34.21ff, Theo Sm. 61.2, Nicom. Ench. 6 P. 248.15, 10 p. 255.4ff, Por. In Ptol. 
i ). Contra, Aristox. Harm. 2 P- 37.25ff; K. Schlesinger, The Greek Aulos (London, 
1939). 

21 It only came into common use as a musical instrument with the water organ (Por. 
In Ptol. 119.28f, spas). References to experiments with the Syrinx: Arist. Pr. 19.23, 
Theo Sm. 60.6f, Cens. 10.10f, Nicom. Ench. 6 P. 248.15, Por. In Ptol. 119.14ff. The 
remoteness of the theorists from practical music is shown in the nonsensical statement 
that the pipes had to be equal in thickness, and that wider tubes would produce higher 
tones (Ael. ap. Por. In Ptol. 34.11ff). 
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theory can be demonstrated. with any approach to exactitude, is an 
artificial device for experimentation, the time of whose invention is 
controversial, # 

An extensive and richly attested tradition makes Pythagoras himself 
the discoverer of the numerical ratios; but the observations and 
experiments attributed to him are impossible, physically. One story is 
that in passing a smithy he recognized, to his surprisc, that the sounds 
made by the hammers exemplified the intervals of fourth, fifth, and 
octave. He ascertained that the only difference among the hammers 
was their weight, and found that their weights were related in the 
ratios 4:3, 3:2, and 2: 1. The law presupposed here, that the vibra- 
tion and sound of a metallic body are directly proportional to their 
volume and weight, is false.?? The story goes on that Pythagoras hung 
weights corresponding to these hammers from equally long strings, 
and found, on plucking them, that the same intervals were produced. 


22 The crucial point is the Sectio canonis (Kararoyn kavóvos), transmitted under the 
name of Euclid (ed. H. Menge). Euclid's authorship is contested (Tannery, MSc III 213ff; 
Menge xxxvii et seq., hesitantly Düring 1934, 177), and in addition Tannery claimed that 
the only passage to mention the kavcıv (props. 19-20) is an addition made in the time of 
Eratosthenes. In these propositions the diatonic scale is constructed, but in prop. 17 the 
Aixavés is 2 whole tones below the Mese, which presupposes the enharmonic scale. But 
aside from the fact that 19-20 may have displaced an older, enharmonic sectío canonis, 
the juxtaposition of enharmonic and diatonic is comprehensible; The enharmonic is 
basic to musical practice, and hence comes the name Auxavós = f; but as the basis for 
neraßoAai one needs the diatonic dperáfoAov oóorņua, which is built up in props. 
19-20, and here we do not find the word Awyavds but only ödrovos =: g. That the 
illustrative figure gives Auyavós means nothing, in view of the uncertain transmission 
of such drawings. Van der Waerden (Hermes 1943, 172ff, 177) therefore puts the invention 
of the kavav after 300 B.c.; but, since neither Tannery's analysis nor the conclusion 
drawn from it is certain, we may go back further than that. Aristotle never mentions the 
kavav; for him music belongs to arithmetic, just as optics does to geometry (An. post. 
75b14ff, 76a9ff, 22ff, Met. 1078a14ff), while the kavdv presents a combination of music 
and geometrical line-division. We should probably be justified in taking this as a terminus 
post quem. H. Koller dates the invention of the xav in the sth century (Glotta 38 
[1959] 66ff), but his derivation of logic and epistemology from music theory is pure 
construction. Duris speaks of the xavóv (FGrHist 76F23); see also Philodemus (Mus. 
p. 100 K.) and Varro (Gell. 16.18.4). Its invention is attributed to Pythagoras by D. L, 
8.12, Gaudentius 11 p. 341.12ff Jan, Boeth. Mus. LII; cf. Aristid, Quint. 3 p. 116 M., 
Procl. In Tim. II 174.23, Por. In Ptol. 120.17ff. We can disregard here the other experi- 
mental devices that Ptolemy describes (Harm. 2.2, 2.12f, 3.1). See also H. Oppel, KANQN 
(Leipzig, 1937; Philologus Supp. 30.4). Late texts on the “Pythagorean kanon” have been 
edited by A. Stamm, Tres canones harmonici (Diss. Strassburg, 1881). 

23 The physical impossibility of the alleged experiments of Pythagoras was shown by 
M. Mersenne, Questions harmoniques (Paris, 1634) 166 (Schuhl, Essai 262.2; Capparelli 1I 
627). See also van der Waerden, Hermes 1943, 170ff; H. Oppermann, “Eine Pythagoras- 
legende," Bonn. Jb. 130 (1925) 284-301. For the narrations, see Nicom. Ench. 6 p. 245ff 
= lam. VP 115ff, abbreviated Iam. In Nic. 121.13ff, most vividly Macrob. Somn. Sr. 
2.1.9ff; also Gaudentius 11 p. 340 Jan, Boeth. Mus. 1.10, Isid. Er. 3.16.1 (cf. Zeller 1 
$08.1). 
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But again, the proposition that the frequency of vibration of a string 
is proportional to its tension is False.24 

Our oldest attestation for this tradition is that of Nicomachus and 
Adrastus. It is definitely carlier than Ptolemy, who rejects the weight 
experiment, since it could only bring &taßoAai to the correct theory. 
Thus the inauthenticity of the experiments had already been recognized 
and used in polemic against the Pythagorcan musical theory. It is 
unlikely that Adrastus and Ptolemy are dependent on Nicomachus,?9 
for the exegesis of the Timaeus reflected in Adrastus and Macrobius is 
based on earlier material. In fact, Xenocrates attributed the discovery 
of the musical ratios to Pythagoras himself (above, n. 8); and it is as 
unlikely that he omitted to mention the way the discovery was made 
as it is that he mentioned the kovóv (above, n. 22). Should we suppose 
that here again we have a falsified tradition about Pythagoras emerging 
from the Old Academy? 

In any case the legend, in spite of its physical impossibilities, does 
make a certain kind of sense. The mythical inventors of smithcraft, the 
Idacan Dactyls, were regarded not only as wizards and founders of 
mystic rites, but also as the inventors of music. They were mentioned 
along with the Curetes and Corybantes, but also with Orpheus, and 
even with Pythagoras.?" Music magic is found throughout the mystery 
cults?® and takes on a special character among the Pythagoreans. 
Because of this ritual and magical background, we should take 
seriously Aristoxenus’ reports about the Pythagoreans musical 
xaBapors ;?? and Plato’s conception of music belongs in this context.3° 
The acusma which states that the sound of bronze when struck is the 

*4 Nicomachus, Iamblichus, Gaudentius, Macrobius, Boethius, as cited in the preceding 
note; without the story of the hammers, Adrastus ap. Theo Sm. 57.4 — Chalcid. 45, 
Cens. 10 (Varro?), Por. In Ptol. 119.29ff, cf. Theo Sm. 60.7f; 66.21ff, Aristid. Quint. 3 
P. 113 M. For an attempt to explain why such an experiment fails to work, see Ptol. 
Harm. 1.8 p. 17.7ff. In reality, the pitch or frequency is proportional to the square root of 
the tension; e.g., 4 times as much weight produces an octave; but this law does not seem 
to have been discovered in ancient times (Tannery, MSc IH 440). The xavóv is mentioned 
last in Porphyry, Gaudentius, and Boethius; and, in Nicom. Ench. 10, it is treated without 
any mention of the discovery of musical ratios. 

25 Ptol. Harm. p. 16.32ff. 

26 Adrastus was about contemporary with Nicomachus. He does not tell the impressive 
story of the smithy. 

27 See Kern, RE IV 2018ff; B. Hemberg, Eranos 50 (1952) 41-59; esp. Ephorus FGrHist 
70F104 = Diod. 5.64, Plut. Mus. 5, Clem. Al. Strom. 1.73.1, Solinus 11.6. Terpander was 
regarded as the descendant of the Dactyls, Schol. T. Il. 22.391, Pythagoras as an initiate 
of the Dactyls, Por. VP 17. 

28 Boyancé, Muses passim. 

?9 Aristox. frr. 26, 121; also lam. VP 64ff, 110ff, Aristid. Quint. 2 p. 110 M., Schol. 
T Il. 22.391, Por. VP 30, 32f, lam. VP 163f, 224. See also Zeller I 406.2; Boyancé, Muses 
93ff, Rostagni, ScrMin I 135ff. The music of the monochord accompanied the death of 


Pythagoras, Aristid. Quint. 2 p. 116 M. 
39 Tim. 47d; Boyancé, Muses 173. 
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voice of a daimon" makes the transition, in the Pythagorean milieu, 
between music and metal-working. The claim that Pythagoras dis- 
covered the basic law of acoustics in a smithy is a rationalization — 
physically false—of the tradition that Pythagoras knew the secret of 
magical music which was discovered by the mythical blacksmiths.*? 

A report about Hippasus, based on Aristoxenus, is of a different 
kind: " Hippasus prepared four bronze discs in such a way that their 
diameters were equal, while the thickness of one was $ that of the 
second, $ that of the third, and double that of the fourth; when struck, 
they made concordant intervals.””® This experiment is "correct," in 
terms of the physical principles involved. With free-swinging circular 
metal plates of the same diameter, the vibration frequencies are 
directly proportional to their thickness.?* Therefore we must regard 
as authentic the statement that Hippasus knew and studied the numeri- 
cal ratios of the basic concords.?5 

Another report associates Lasus of Hermione with Hippasus: 


Adoos è ó 'Eppuoveós, ws hacı, kal ot mepi tov Meramovrivov 
"Immacov llvÜayopwóv ävbpa auvereodaı rÀv Kwhoewy và Taxyn 
kai Tas Bpaduriras, Sv dv ai auubwriaı <...> ev dpıduois yyovpevos 
Aóyovs TovodTous eAdpBavev En’ ayyelwv. iowv yap Óvrew Kal ópotcv 
mavrwv TOV ayyelwy TO pèv kevóv doas, TO de Nuov ypo? mAnpwWeas 
eudder Erarepw, kal ad7@ 1) dıa macôv drreöldoro auudwvia . . . 


The text can scarcely be sound, but Lasus seems to be the subject 
throughout, as well as in the succeeding passage about the subdivision 


31 Above, ch. II 4, n. 34. 

32 Burnet, EGP 106f, said of these stories, “ Their absurdity is their chief merit. They 
are not stories which any Greek mathematician could possibly have invented, but popular 
tales bearing witness to the existence of a real tradition that Pythagoras was the author of 
this momentous discovery." But the content of the tradition changed as it was rationalized. 

33 Aristox. fr. 90 — Schol. Pl. Phd. 108d — DK 18.12; on the text, see above, ch. II 5, 
n. 71. Also Euseb., Migne 24.746, Zenobius II 91, etc.; cf. O. Crusius, Philologus $2 
(1893) sı4ff. The ratio of the discs’ thickness was therefore 12:9:8:6. Experiments 
with discs are mentioned by Theo Sm. 57.7, Nicom. Ench. 6 p. 248.15, Por. In Ptol. 
120.13ff, and (critically) Ptol. Harm. p. 17.18. According to Aristoxenus the musician 
Glaucus of Rhegium played on the discs of Hippasus. There were also other comparable 
cymbal-like instruments. A Diocles, who may be the Pythagorean of Phlius (Aristox. 


; : Moor. oce BER P 303 1 
- fr. 19), in the sth century discovered rùv év rois ófvBá$ow áppovíav Ev Oarpakivois 


&yyeioıs (Suda s.v. Diokles; cf. Crusius, cited above). 

34 Handbuch der Physik 8 (Berlin, 1927) 232; H. Gomperz, PhSt $7f; van der Waerden, 
RE XXIV 279. 

35 [t is uncertain how much of what Eubulides reports about Hippasus goes back to 
Hippasus himself (DK 18.14). ; 

39 Theo Sm. $9.7ff. The source is neither Thrasyllus, who is copied in 47.18-49.5, 
nor Adrastus, whose report (cf. 49.6, dyot in 50.4, 50.5-12 = Por. In Ptol. 7.24-8.5, 
50.22-51.4 = Por. In Ptol. 96.2-6) apparently extends at least as far as 57.10 (= Chalcid. 
45) and possibly to $9.3, and is then taken up again at 61.17: emaveAdwpev de emi 7a nó 
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(dutArfus) of strings. "he experiment with vessels filled in varying 
degrees is no more workable, with ordinary blows, than the one with 
the hammers or the weights. The effect is to be obtained by producing 
a vibration in the column of air in the interior of the vessel, preferably 
by resonance, Actually, the Aristotelian problema, in describing a 
similar experiment only speaks of jy, echo;? and the resonance of 
hollow vessels was used in the Greck theater.3® Thus it would be 
possible that Lasus and Hippasus, in studying phenomena of rcsonance, 
learned the numerical laws, and that a subsequent restatement in 
somewhat cruder form transformed their action to one of striking the 
vessels. Confidence is inspired by the fact that the next section discusses 
experiments with strings.?? 

Lasus of Hermione, who became prominent in the time of the 
Peisistratidae (Hdt. 7.6), was a close contemporary of Pythagoras. He 
is never called a Pythagorean, but was doubtless among the earliest 
Greck musicologists.4° What distinguished the Pythagoreans was 
apparently not a special knowledge, inaccessible to others. Rather, 
something which may well have lost its interest for professional 
musicians came to be prized among them as a fundamental insight into 
the nature of reality. The wondrous potency of music, which moves 
the world and compels the spirit, captured in the net of number—this 
was a cardinal clement of the secret of the universe revealed to the 
wise Pythagoras. 


ob "A8páarov mapadedoueva (cf. Schönberger 29 n. 1). The fact that the passage does 
not come from the prevalent tradition of “Pythagorean” exegesis of the Timaeus 
makes it all the more valuable.—owvémeoOat . . . 7à Taxn ... &v dpiÜpots can scarcely bc 
right; ouvereodaı requires an object. Schmid (I 1.545 n. 2) conjectures auvereodaı GÀ 
TÓV kwovuévav mayeı>; Schónberger argues against the assumption of a lacuna (26ff). 
He is doubtless right in taking xai of mepi róv Meramovrivov “Innacov IIvdayopırdv 
pa as an addition breaking the context: the sequel contains singular forms. One might 
assume a rather long lacuna, in which a new subject had been introduced (Eudoxus, 
according to Jan, Musici scriptores graeci 131f; "Pythagoras" would be another possibility). 
But in consideration of the context, Lasus can only have been cited for an experiment to 
prove the numerical ratios. Sioxoe xai dyyela are often mentioned together (Theo Sm. 
$7.7, Ptol. Harm. p. 17.18, Por. In Prol. 120.8ff). F. Lasserrc thinks experiments by Lasus 
with the flute may be intended (Plutarque De la musique [Olten, 1954] 35ff). 

" Arist. Pr. 19.50. dyyetov and 4x go together for Aristotle (De an. 419b25). Bonitz, 
Index aristotelicus s.v. Aye, considers the word as equivalent to ĝyos in Pr. 19.50 and 
19.42; but in 19.42 also the subject is surely resonance, in spite of the uncertainty of thc 
text. 

95 dxeia. See Arist. Pr. 11.8-9; Heiberg 80; Tannery mentions them in connection 
with the report on Lasus and Hippasus (MSc III 241ff). 

99 sy.21ff; the experiment with weights is introduced later, with the words of óé, 
60.7). 

*" Above, n. 12. Tannery, MSc III 241f, drew the conclusion that the significance of 
Pythagoras in the development of musical theory was less than is generally supposed. 
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There i$ no necessary connection between the discovery of the 
musical ratios and the knowledge of the nature of sound, of vibration 
or wave movement of the air. A nearly correct description is found in 
the Sectio canonis of Euclid, the Aristotelian Problemata, and in the De 
audibilibus:*! sound is a very rapid sequence of mAnyai dépos, which are 
disseminated as a result of the condensation and rarefaction of the air; 
the idea of the sound wave is attested as carly as the Stoa.*? A closer 
succession of mAnyai makes a higher tone; and the concords are correctly 
explained by the simple coincidence of wAnyai, where the ratios are 
simple.% There was no attempt to measure the frequencies of vibration 
experimentally.“ 

A much less fully developed theory is found in Plato and Aristotle. 
Here too we find mAnyai and gopd, and rapid movement makes higher 
pitch; but rapidity of propagation is confused with frequency, so that 
higher tones are said to come to the hearer sooner than lower ones, 
This conception is found in the Archytas fragments.46 Clearly there 


*! See, in general, Schönberger 26-40 (E. Graf, Die Theorie der Akustik im griechischen 
Altertum, Progr. Gumbinnen, 1894, is unsatisfactory). On the authorship of De audibilibus 
(possibly Strato), see Zeller, II 2.95n.; Düring 1934, 169f; Wehrli, Straton 736.—Sect. 
can. proocm.: mavres of POdyyou yivovrar mAnyis Twos ywoperys ... al pèv muxvdrepar 
(kırnaeıs) dÉvrépovs mootor robs POdyyous, ai 88 dpoiórepa. Baburdpous, (Arist.) 
Aud. 80024: (róv depa) Kweicba... GvoreAAöpevov xai exrewdpevov . . , 803b29: del 
yàp d érepos dip róv črepov Kwav... Pr. 11.6.899b3: 7) pèv yàp doi ylverai ý evexit) 
dépos dÜovuévov bn’ dépos ... 

4 Aét. 4.19.4: émebày Sè aAnyf (å dip), kuparotra: xarà kÜkAous plovs (the 
comparison is with a wave in the water), xal adry uiv kvxÀucds xweira, d 6’ dip 
obapıras. 

* (Arist.) Aud. 803b40: mepiovyraralaußaveodaı rods érépovs Mxous ún rdv drépwv 

«4 TÀeováis . . „Ev mdoaıs rais auupwviars $nó rv OÉvrépaw dOdyyuw al ro0 dépos 
yivovraı mAnyai, Pr. 19.39 (cf. 42), 921222, Nicom. ap. Bocth. Mus. 1.31. Cf. van der 
Waerden, Hermes 1943, 194ff. 

* There is no way of verifying Capparelli's idea (H 639) that the "Apxérov mÀarayf 
was a contrivance to measure vibration frequencies (DK 47A10). Could it have been a 
kind of ratchet wheel, with a flexible pawl engaging a toothed wheel? 

4 évapuówios dopá, Rep. 530d, Tim. 47d. At Tim. 67b we find the correlation between 
faster movement and higher tone, as between slower movement and lower tone. At 
‘Tim. Soa-b there is an attempt to explain why in spite of this we hear concords (the slower 
tonc finally catches up with the faster: karoAaufláve). Arist. Sens. 448a19ff sets it forth 
as a problem, Aéyovat . . . dz ody dpa pèv aßırvodvraı of dor. This is cautiously denied 
De an. 42023 1ff, and more determinedly, from the point of view of the audibility of the 
oupdaviat, Theophr. fr. 89 - Por. In Ptol. 63.19ff; cf. also Arist. Pr. 11.6, 16, 20, 21, 
62, 19.37, 39, 42. 

“i Archytas and Eudoxus ap. Theo Sm. 6ni DK 47Aıya 1964 Lasserre: 

.. Tv pèv Taxeiav xivnow ófeiav elvai dre mÀrrovcav ovveyès Kal akürepor 
kevrodgay Tov dépa, ijv de BpaBeiay Bapetav ,. .; Ptol. Harm. P- 30.9 says of Archytas: 
pnáAara raw HvÜayopelcov empeadnbeis uovaucis. The calculation of the types of scale 
made by Archytas (A16) and the proof from the properties of number transmitted by 
Boethius (A19) may be regarded as authentic: but there are grave doubts about tr. 1 
(cf also ch. HE t, nn. 14, 20). Here Archytas first. praises his predecessors (like ] lippoc. 
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was no thought of vibration numbers, for Archytas apparently assigned 
the smaller number to the high tone and the larger to the low.” 

A certain Heraclides attributes the most advanced, and relatively 
most correct theory of acoustics, the idea of tone as a multiplicity of 


_-_ eee 


Vict. 1.1, Hebd. $3); half of the fragment is taken up with their findings, in indirect 
discourse. Thus Archytas appears in the role of a mere transmitter of Pythagorean wisdom, 
as in the Ocellus fiction (D.L. 8.80). The word paĝýpara is used as a technical term, and 
gocs beyond the usage of Plato; roi mepi rd naßjuara seem to have fulfilled the demands 
of the Epinomis. It is odd that alongside the quadrivium—repi yanerpias kal åpiðpôv xai 
opapırds kal ody Fora mepi pwowñs, there stands, independently, mepi re 5%) ras àv 
darpov raxvráros kal émuroAdy kal dvolwv. What is this ifit is not the content of odaipixd? 
One sentence, DK I 432.7f, corresponds exactly to Pl. Rep. 530d, the single passage in 
which Plato cites Pythagoreans by name. What a stroke of luck, if the source of this 
particular passage has been preserved! But Plato is speaking here (and cf. Crat. 405c) 
only of the relation of astronomy and music (harmony of the spheres), whereas Archytas 
obviously is intending to include all the pa@jpara. Especially suspicious is wept yàp 
adeAped rà TÔ dvros mpárriara Svo eidea ràv dvaarpodár exer (DK I 432.8f). This appar- 
ently means mAndos (zroaóv) and péyeos (myàikov), exactly corresponding to the scheme 
from which Nicomachus derives the quadrivium (Ar. 1.2f; 8o eiön, ibid. p. 4.20). 
This kind of diaeresis of being is not even attested for the late Plato and Aristotle. Archytas, 
however, speaks so briefly and allusively that one has to rely on Nicomachus as commen- 
tary. On the other hand, not only does the enumeration of anueia in the second part 
make a good impression, but precisely the lack of clarity about the concept of speed 
(rapidity of propagation or frequency of vibration) leads to the thought that Theophrastus' 
polemic was directed against Archytas (fr. 89). Archytas combines the idea of “high” 
tone with that of “strong” tone, which “can be heard further" (adpowev x’ dkojgaqes, 
DK I 434.13, cf. 433.15ff, 434.3f, but also Arist. Pr. 19.37, 920b25ff) against which Theo- 
phrastus maintains that an equal amount, though a different kind, of force is necessary 
for a lower tone (Por. In Ptol. 63.1ff, 63.20: el, 3s pao, oi Toppwrepw Akoverau ó ó£órepos 
P0dyyos rH moppwrepw Sia TH ris kuwijaews dtírqra duxvetobar). Still, Theophrastus 
says of his opponents that they judged music not alcOjce but rois ràv vonrav dpiludv 
Aéyois (Por. In Ptol. 62.2f), while the Pythagoreans are too empiricist for Plato (Rep. 
531c). Cf. Aristoxenus’ comment on his opponents’ musical theory: rj» pep atobnow 
exkAlvovres . . . vontas 86 karaokeudlovres alrias, Harm. p. 32 M. This makes it seem that 
Theophrastus is arguing against Pythagorean musical theory transformed from a Platonic 
point of view, or on the basis of a Platonic treatment. In fact the vagueness of the Timaeus 
on the concept of velocity exercised a continuing influence in the commentaries on the 
dialogue; see Adrastus ap. Theo Sm. 50.5ff = Por. In Ptol. 7.24ff, and Ael. ap. Por. In 
Ptol. 33.19ff.—In any case Frank's statement is wrong, that Archytas "understood the 
proportions of the intervals . . . as the relation of the vibration-numbers" (12, cf. 174ff ): 

* At Archytas A16 the greater number is associated with the lower tone. To be sure, 
Ptolemy always proceeds in such a way, in accordance with his canon experiments; he 
could have converted the table of Archytas to correspond to his own system. In the 
Timaeus there is no unambiguous indication how numbers and tones are connected (cf. 
Kytzler, Hermes 87 [1959] 395ff); thus the problem of the authenticity of Philolaus A26 
is not affected. But, since most experimental observations must lead to the association of 
low tone and large number, this may—in line with the Archytas passage in Ptolemy—be 
regarded as original (otherwise, Düring 1934, 162 n. 2, who cites Schónberger; cf. the 
next note.) On the other hand, Arist. fr. 47 (Plut. Mus. 1139c) assigns the number 12 to 
the Nete, 6 to the Hypate (Pr. 19.23, 919br: 8vrÀaa(a 7j vir THs Ömarns), and Theophr. 
fr. 89 says of the higher tone, mAetovas dpiOpods kerıwjadaı (Por. In Ptol. 62.14f, 63.19f). 
Similarly, Pr. 19.35, cf. also Plut. De an. procr. 10216; in the contrary sense, Pr. 19.12, 
23, 50; detailed treatment of the opposed principles of arrangement, Nicom. Ench. 10, 


p- 254. 
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immeasurably rapid: atmospheric impulses, to. Pythagoras himself; 
since people identified him with Heraclides Ponticus, and since he 
also cites Xenocrates, this attribution has found credence. As a conse- 
quence, the opening sentence of the Sectio canonis becomes a quotation 
of Pythagoras,” and the confusion of rapidity of propagation with 
vibration frequency, in Archytas, Eudoxus, and Plato, becomes a 
remarkable distortion of the long-known correct answer," an error 
into which all the leading minds of their age fell. However, the identifi- 
cation of this Heraclides with Heraclides of Pontus is untenable.5! 
Porphyry is copying out some rather late compendium, containing a 
popular exposition of the way the inventor may have proceedcd.*? 
Thus the whole is given as the reasoning of Pythagoras; Xenocrates is 
cited at the beginning as a weighty authority, but scarcely more than 
the one sentence can come from him.9 This account has no more 


48 *Hpardeiöns ev TH povo eiaaywyy, Por. In Ptol. 30.2-31.21, 32.23-33.4. Zeller 
vacillated (II 1.1036 n. 1 for the identification, but I 509 n., against it), and Heinze (6 n. 2) 
opposed the identification; but Jan, Musici scriptores graeci 135ff, Schönberger 118ff, 
and Düring 1934, 154ff argued in detail for it. Jan and Düring see in Heraclides Ponticus 
the discoverer of tonal vibration, Schönberger (113ff) and van der Waerden (Hermes 
1943, 192) in Pythagoras. Cf. below, n. sı. 

*? Heraclides: aveAdaov émi rv yéveow ris pwvis Ed ds "ei (doel all texts; dg = 
örı = quotation mark) pée: re Ex ris laórgros ovppwvov dxovabtcerOar, «law 
dei twa yeveodar.” Sect. can. prooem.: ...el dpa pée te drovaeodaı, mAnyhy 
«ai xivnow mrpórepov dei yevéoGar, It is assumed by Düring (1934, 155f) and van der 
Waerden (Hermes 1943, 192) that Pythagoras is being cited here. 

9? So expressly Schónberger 38f. 

51 Wehrli, Herakleides 113, gives the following arguments for a negative verdict: (t) 
Contradiction of Heraclides fr. 122. (2) Heraclides Ponticus can hardly be citing Xeno- 
crates, who was more probably younger than he (already in Heinze); Heraclides did not 
hesitate to attribute important material to Pythagoras, on his own responsibility (cf. 
Burkert, Hermes 1960, 159ff). (3) “The detailed, systematic structure of the theory" 
goes even beyond Aristotle. We may add: (4) xaraAaufdvew, “grasp,” “recognize” 
(Por. In Ptol. 32.24), and dxardAnmros (31.19), “unknowable,” are technical terius devised 
by the Stoic Zeno (SVF I 60). (5) A title in the form eloaywy cannot be cited before 
Chrysippus; and we may suppose that the pretentious Heraclides of Pontus did not busy 
himself with schoolbooks. But this Heraclides’ eioaywy is pedantic, long-winded, and 
characterless. Compare the passages (Arist.) Aud. 803b34ff: ai 86 mAnyal ylvovrat , . . moMal 
«oi Kexwptapévar, da Bé pukpórgra roô peratd xpóvov ris dxof où Öuvandms 
ouvarodaveodaı ras dradeihers pia kai. avvext)s "uiv h pwav) dalverai, and Heraclides 
31.13: éxdorn rÀv xopBdv mÀeiovs mpoieraı POdyyous (an awkward expression) ... dvd 
neoov rav Kara POdyyous mAnydv aurai dv einoav... 7) de dxo) rv. uv ovyOv od 
owvaodaverar Sid TO... rà Öaoripara pupa dvra kai. dxardAnnra ruyxavew. The 
laborious proof ofthe Sectio canonis that the vibrations must be related as whole numbers 
(above, n. 4) is replaced here by the simple assertion (30.8) ġ 86 «ivnots oùe dvev dpifuoO 
yiverat. 

5243.3: Kal obrois dv Tis émeitewv ,.. 

™ The dyat that keeps recurring in the Heraclides fragment is not referring to Pythag- 
oras (as Heinze 7), but to Heraclides; it is a sign that we have an epitome, and serves the 
function of a new quotation mark. Düring 1934, 155ff, thinks Didymus was the inter- 
mediary source. 
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historical value than the doxographical paragraph, in which Pythagoras 
is put alongside Plato and Aristotle in the explanation of the nature of 
$i, ^ or the report of Adrastus, who attributes to Pythagorcans the 
Aristotelian theory of sound, using Aristotelian terms.55 

There were theories of sound and acoustics among the pre-Socratics 
quite outside the Pythagorcan ambit. A connection of air movement, 
resistance, and tone was obvious to anyone who considered the human 
voice or a wind instrument. Alcmacon discovered the auditory canal 
and the cardrum, and spoke of the “echo” in the interior of the ear, 
though instead of air he spoke of the “ void.”5® Empedocles built onto 
what Alcmaeon had achieved, speaking of the “movement” and the 
“blows” of the air.5? This has been taken as an indication of the Pytha- 
gorean origin of this doctrine;9? but scholars have overlooked the same 
explanation of sound from movement of air and mAnj£ıs in Anaxagoras, 
and no attention has been paid to a statement about Archelaus, the 
pupil of Anaxagoras, who was active in Athens about 440 B.C.: mp@ros 
Sè elre duis yéveow Tijv ToU dépos mXfj£w.9? This report, about one of 
the less prominent pre-Socratics, is important for that very reason. In 
his case, the doxography apparently found represented for the first 
time a formulation that was later considered correct. It follows that 
Archelaus must have gone beyond Anaxagoras and Empedocles, in a 
way not madc completely clear; but it can hardly mean anything more 
than that he gave more exact information about the connection of 


54 Aöt. 4.20.1: IIvdaydpas IMdrwv "ApıororeAns dodparov ( T)v aviv). 

** Adrastus ap. Theo Sm. so.6f — Por. In Ptol. 7.22ff: diódos 89 mAnEıs dépos 
KerwAuuevou Opumreabar, cf. Arist. De an. 419b4ff, esp. broff, mAnyrj, 420a8 óra» 8e kwAußH 
BpvmreoDa, (ó drip), 7 rosrov kivqoiws dos. What is worked out in detail in Aristotle 
becomes a pithy definition for the “ Pythagoreans.” 

9 Alcmacon As: dkovew...rois oiv, Sidrt kevóv év aùroîs Evvmäpxeı: ToÜro ydp 
j)xeiv. CE AG. 5 

™ Emp. A86 = Theophr. Sens. 9: rjv 8° áxojv dad rev Lowber yiveodaı ódov: 
Srav yàp 6 dip bd ris pawis kundi, hxeiv Bros... kwoúpevov ÖE malew rev dépa 
mpos TÀ areped Kai moiety Fyov, 

^! Schönberger 31f, van der Waerden, Hermes 1943, 192. 

9 Anaxagoras A106: rjv devi Yiveodaı mvedparos dvrereoóvros arepeuviw dépi, TH 
8' Umoorpoóij rs mAjgews nexpı trav dxodv mpooevexdevros. Diogenes of Apollonia 
also follows Empedocles, A21: (riv dxoty yivecBar) To ev Tfj kedaAg dépos tad ris 
dvijs rumropévov Kai kwovpévov. According to Theophrastus (Sens. 59), the explanation 
of daw as xivnots Tod dépos is the answer of "earlier" thinkers generally. He names 
Empedocles, Anaxagoras, and Democritus. Democritus’ theory of sound was complicated 
by atomistic ideas (A135), but in any case, rv dvi» elvat mukvovpévov TOD dépos Kai 
pera Blas eioióvros (855). 

DK 6oA1 = D.L. 2.17.— Theo (59.9) ascribes to Lasus and Hippasus the explanation 
of sound by “rapidity and slowness of movement” (above, n. 36); but this may be the 
interpretation of the source, as the emphasis is on &v dpifpois. 
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“blow” and tone, and accordingly the influence of the velocity and 
strength of the " blow" on the pitch and intensity of the tonc, 

The acoustical theory found in Archytas, Eudoxus, and Plato is 
therefore not a Pythagorean theory, but belongs in the general context 
of Ionian ductodAoyia, Aristophanes, too, shows that speculation about 
the origin of tones was in the air in the fifth century, when in the 
Clouds he represents Socrates as investigating scientifically the buzzing 
of a gnat and explaining it, ingeniously, by the principle of the 
trumpet.®! 


If neither the recognition of the simplest numerical laws of music 
nor physical theory on the nature of sound is exclusively Pythagorcan, 
then there only remains, as that which, in Plato’s eyes, distinguished 
the Pythagoreans, the fundamental emphasis on number as such, which 
led to development of the mathematical theory of music quite beyond 
the requirements of actual practice.® Later presentations of Pytha- 
gorcan musical theory tried to derive as much as possible from a priori 
considerations, and to refer as seldom as possible to experience and 
experiment. Even the basic facts are—apparently—derived from 
speculation, and everything else is derived from calculation of ratios. 
The basic principle, at least from the time of the Sectio canonis and the 
Aristotelian Problemata, was that musical intervals are expressed in the 
form of “superparticular” or “multiple” proportions. The reasons 
for the preferred position of the superparticular proportions are not 
immediately obvious. It is based partly on the fact that all these 


91 Ar. Nub. 156ff: kotÀov mpós orev mpooxelpevov Tov mpwxrov nxeiv bro Bias Tod 
mveóparos. This carries a verbal reminiscence of Democritus A 135, above, n. 59: 
arevov-rruxvovpevor, Bia. Perhaps the ultimate source is Leucippus, from whom Diogenes 
also borrowed (Theophr. Phys. op. fr. 2). 

° Performing musicians work, according to Pl. Phlb. 56a, où péTpw AAAd ueAérqs 
oroxaaua. Arist. fr. 52 = Iam. Comm. math. sc. p. 80.15ff: of pèv yàp ras dmoBel£as 
kai Tovs avddoyiapods Siwpropevor mepi auudwvias kal rv dAAwy TOv rovrov worrep 
ol kara dıAooodiav axometv eiwbaow, obdevds 8€ Kowwvotar Tov Epywv, AAAd küv rvyyá- 
vwow aurav Öuvduevol Ti Xeıpovpyeiv, órav pdbwar ras dmodeikes, Somep Enirndes evOds 
alra xeipov mooo, 

© Emöpıoı Adyoı are proportions of the type (n + 1): n; in Greek they are called 
érírpiros, Emrerapros, and so on. Like the Adyou moAlamAdoı (SimAdotos, rpımadaoros, 
etc), they are therefore “expressed in one word,” évi övdnarı mpés aAAndovs Aeyopevor, 
Sect. can. prooem. p. 160.1ff, and this is regarded as adequate basis for the postulate. 
Cf. Arist. Pr. 19.34, 41. The arbitrariness of the principle is obvious in the problem of the 
eleventh (octave - fourth = 8:3), which belongs among the concords but is not 
recognized as such by the Pythagoreans. This was seen by Ptolemy (Harm. 1.6), who 
therefore gave up the whole postulate. Actually, the important thing with the concords 
is small whole numbers rather than “a single name.” See also Iam. In Nic 120.18ff, 
Bocth. Mus. 2.18-20. 5.8-9. 
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proportions were designated in Greek by a single word;** but at the 
same time every émquápios Adyos represents the connection of an odd 
and an even number, and thus exemplifies the harmony of Limit and 
Unlimited. So Pythagorean musical theory is intimately related to 
numerical cosmology, and the importance of superparticular propor- 
tion comes from its relation to number speculation in general. 

The only empirical observations presupposed by the Sectio canonis 
(10-12) for the derivation of the basic concords are that an octave 
consists of a fourth and a fifth, and that, while a double Octave is 
consonant, a double fifth or double fourth is not. From these facts are 
derived the mathematical proportions 2: 1, 3:2, and 4: 3. A proposi- 
tion first proved by Archytas plays a central part in this,® so that the 
whole procedure is credited to him, though Ptolemy, who briefly 
recapitulates the proof, speaks of “the Pythagoreans" generally.s 

In any case Archytas “devoted most attention, among the Pytha- 
gorcans, to music" (Ptol. Harm. p. 30.9). Frank tried to show that 
"there is not a trace, in Archytas, of the kind of a priori numerical 
speculation" that was introduced into music theory by Plato (166). 
In fact, only seven of the nine calculations of Archytas (A16) show 
superparticular ratios; and in one point Winnington-Ingram has 
shown an interesting connection between Archytas’ calculation and 
musical practicc.®” Tannery had argued that the postulate of “ super- 
particular or multiple proportions” was not early Pythagorean,s® and 
Frank maintained that Archytas’ only concern was “to determine by 
exact measurement the string lengths corresponding to the tones in 
question, "$9 

** Above, n. 63; cf. ch. VI r. 

*5 A19; cf. Sect. can. 3; cf. ch. VI 2. 

“ Ptol. Harm. 1.5, p. 12.8—27, referred to Archytas by van der Waerden, Hermes 
1943, 170; RE XXIV 279. Ptolemy advertises (pp. 11.20-12.7) a “more speculative" 
(Aoyırarepov) derivation of the basic concords. The “best” ratio, 2: 1, corresponds to 
the " most beautiful" concord, and the “ first two” superparticular proportions correspond 


to the "first two" concords, the fourth and the fifth. Van der Waerden (Hermes 1943, 
168, 198) extracts from this an axiomatic theory which he attributes to the Pythagoreans 
before Archytas. 

" CQ 26 (1932) 195-208; cf. Düring 1934, 251ff; van der Waerden, Hermes 1943, 
185. The interval Parhypate-Hypate (28 : 27) of Archytas, with the Hyperhypate, which 
is one whole tone lower (9 : 8), yields the pleasing interval of the diminished third (7:6). 
This very interval, Parhypate-Hyperhypate frequently occurs in the fragment of the 
music for Euripides’ Orestes; so Archytas apparently took as his point of departure the 
practical application of enharmonics. 

"* MSc lil 76f. He stressed that it was not held to by either Archytas or Plato. 

" Frank 266. At p. 157, Frank cites the dvoperpotvres in Rep. 531a; but against this 
van der Waerden correctly emphasizes (Hermes 1943, 176f) that in Plato's view bdoyyoı 
and oyupwvia: are measured “against one another” (@aAAnoıs), which sounds more like 
the calculation of ratios than empirical measurement of the length of strings. One number 
“measures” the other. 
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It is hard to estimate, at this late date, how close Archytas was to 
actual musical practice. That he assigns the same pitch to the Parhypate 
in all three genera. corresponds to the uniformity of the name, and 
comports with the method of notation.”° But it contradicts the evidence 
of the senses, according to Ptolemy ;7 and Aristoxenus is witness for 
Ptolemy against Archytas in this point. Was Archytas depending more 
on nomenclature than on the ear? In any case, proportions like 
243 : 224, or even 32: 27 must have been derived by calculation rather 
than exact measurement; and he must have based his calculations on 
certain postulates. Even the fundamental idea that intervals are expres- 
sible in proportions of whole numbers cannot be verified by measure- 
ment. And quite exact measurement on the monochord (if Archytas 
used this instrument at all; see above, n. 22) is required to decide 
whether a double tone is 81 : 64 or 80: 64 = 5:4. 

Ptolemy says of Archytas that he begins with the postulate of super- 
particular proportions, but then abandons his own principle.? Of 
course it would be possible that Ptolemy ascribed to Archytas, wrongly, 
the postulate which later came to be regarded as self-evident in 
Pythagorean theory; but Archytas’ tenet that the superparticular 
proportion is indivisible (A19) shows that this proportion played an 
essential part in his music theory, for it is only important there. It 
means that the octave, fifth, fourth, and whole tone cannot be divided 
into equal parts, so that the arithmetic and harmonic mean take the 
place of the geometric in music theory.” And we have evidence that 
the problem of means was important to Archytas."* Thus it is not a 
coincidence that in Archytas’ table seven of nine proportions are 
superparticular. How the exceptions came about remains a question. 

Van der Waerden is right, then, in secing Archytas’ work as 


? Düring 1934, 253; Winnington-Ingram, CQ so (1956) 179; Vogel I 84. Vogel 
ascribes to Archytas’ calculations a basic significance in Greek music (47-57, 83-93). 
But the oldest music theorists, who were only concerned with the enharmonic genus 
(Aristox. Harm. p. 2 M.), must have been active before the day of Archytas, since he 
takes all the 3 genera into consideration. 

?! Ptol. Harm. p. 30.15 (cf. 32.3ff): amgdwr 86 caddis ràv ävrırpus Non rais alaÜjoeow 
dpoÀoynuévav. 

7 Ptol. Harm. p. 32.1ff (cf. 30.138): mapa pev 81 riv mpóleow . . . abr avvearáfhy 
TO... Xpwparıköv erpáxopBov. 

75 Dividing the octave according to the arithmetical and harmonic means gives the 
famous series 6 8 9 12 (c a b c^; cf. Arist. fr. 47), the reAeorárz dppovla which Iam. 
In Nic. 118.19ff tells us was brought by Pythagoras from Babylon. 

74 On the "harmonic mean" see Hippasus and Archytas, DK 18.15, Philolaus A24, 
and below, ch. VI 2. Archytas’ fr. 2 offers no impediment. For the application of the 
means in music, sec also "Tim. 36a, Epiti. 9900, which points back to Archytas again. l'or 
the attempt to derive the table of Archytas (A16) from the doctrine of means, see van der 
Waerden, Hermes 1943, 18410 (following ‘Tannery, MSc II 10$); Vogel 1 52-83. 
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belonging mainly to the development of the mathematical theory of 
music. How successful he was in this, mathematically, may be dis- 
cussed later.” Archytas’ comparison of the ovugwvia as to the degree 
of harmony or cuphony they show, ends up in mere arithmology."? 
In any case, Archytas was not conducting investigations in empirical 
physics, involving cxact measurements; nor was he a practicing 
musician. Rather, some observed facts and some speculative a priori 
postulates are manipulated in a logical way, but do not coalesce into 
a complete system. Plato's criticism of “the Pythagoreans” also hits 
Archytas. The numerical series he sets up is intended to correspond to 
actual, audible music, but the solution is not satisfying in every respect. 
The principles involved are still not fully applied, and, on the other 
hand, agreement with musical practice is not complete. Plato’s com- 
plaint does not mean that the Pythagoreans did not employ any kind 
of speculation in their discussion of music, but that they hastily com- 
bined Aéyos and aloßmoıs, in their concern about the dkovój.evas 
avppwviars, and therefore were forced to compromise in both fields. 


2. NUMBER SYMBOLISM AND CALCULATION OF PROPORTIONS 
IN PHILOLAUS 


“Entaché d'absurdités mathématiques et d'erreurs pratiquement 
énormcs "—this is the judgment of such an expert as Tannery! on the 
musical system transmitted to us under the name of Philolaus. Never- 
theless, Tannery, whose thesis was later developed more fully by 
Frank,? relicd mainly on a different argument to prove the spuriousness 
of the fragments in question. This was, that the calculation of a 
diatonic scale to which Plato refers in the Timaeus was Plato’s own 
work, not something borrowed from earlier Pythagorean calculations.? 
From this it followed, in his view, that since the Philolaus fragments, 


7 Van der Wacrden, Hermes 1943, 166ff. 

7 Cf, below, ch. VI 2. 

7 Archytas A17 = Por. In Ptol. 107.15ff; the intermediate source is Didymus. Ptolemy 
(Harm. 1.6, p. 14.1ff) argues against this method, without naming names. The idea of 
Gyo and dvópora reminds of the óporoôvres xai dvopotoüvres of Pl. Rep. 546b (the 
“nuptial number”), where the concept of mußunv also occurs. 

! MSc MI 223. 

1 Frank 263-277. 

* Tannery concludes, from the contradiction between Plato and Archytas, that there 
had not been in existence any carlier Pythagorean calculation, especially since Archytas 
(fr. 1) says he is following—not correcting—his predecessors (above, ch. V 1, n. 46). 
Frank develops the idea of the contradiction between Pythagorean “cmpiricism” and 
Platonic “apriorism” (above, ch. V 1, n. 13). 
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unlike Archytas, agree with the "Timaeus, they must be a post-Platonic 
forgery.* 

The scale of the Timaeus, which has only equal whole-tone intervals 
is in Frank's opinion "a purely speculative figment," which has 
“scarcely anything in common with the scales of real Greek music.’ 
Ptolemy is differently minded. He introduces the didrovov 8vroviatov 
explicitly in relation to practicing musicians, who find it especially 
“useful”; it is quite common in the tuning of the lyre.’ Actually such 
tuning is most easily accomplished by the use of fourths and fifths.® 
Ptolemy adds that musicians, without regard to accurate theory, speak 
of the “half-tone” between Hypate and Parhypate;? and this corre- 
sponds exactly to the conception of Aristoxenus, who certainly did not 
take his description of the diatonic genus from the Timaeus. In fact 
the word “diatonic,” Suérovos, means precisely that this scale is con- 
structed 8:4 róvov, tone by tone; the alphabetic series of note designa- 
tions, too, follows the diatonic series. The conception that the diatonic 
tetrachord consists of two equal tones plus a “ remainder” is therefore 
the earliest, rooted in the practice of musical performers® Any 


4 The following is a table, for ready comparison, of the various calculations of the 
diatonic tetrachord: 


Philolaus A26, fr. 6 Archytas A16 Tim. 36a-b 
Mese (a) 
> 9:8 9:8 9:8 
Lichanos (g) 
> 9:8 8:7 9:8 
Parhypate (f) 
> 256: 243 28:27 256: 243 


Hypate (e) 

5 The scale of the Timaeus passed, by way of Boethius, into the musical theory of the 
Middle Ages. Archytas knows the major third 5:4 in the enharmonic genus (but not 
in the diatonic). This is called by Frank “the decisive step in acoustics, upon which the 
entire physical analysis of the scale depends to the present day" (167). The arrangement 
of our scale is 9: 8, 10: 9, 16 : 15, and here (9: 8) x (10:9) = (5: 4); but, since Greek 
music does not use triads, the third scarcely plays any part in it. 

ê Frank 13; cf. 181ff, 268. 

7 Ptol. Harm. p. 39.14ff; cf. p. 43.19ff, p. 80.16ff. 

®“Our piano tuners still follow this procedure," says van der Waerden (Hermes 
1943, 190), rightly referring to Aristox. Harm. p. 55 M.; also see Sect. can. 17. 

? Ptol. Harm. p. 39.18f. 

10 Van der Waerden, Hermes 1943, 190.3, refers also to Aristid. Quint. p. 22 M. This 
passage was traced to Damon by R. Schäfke, Aristides Quintilianus von der Musik (Berlin, 
1937); but the attribution proves to be untenable (R. Wagner, Arch. f. Musikforsch. 4 
[1939] 316ff).—Ptol. Harm. p. 39.18ff emphasizes that the 8idrovoy Óvroviatov was not 
significantly different from his own values for the diatonic genus (9:8, 10:9, 16: 15); 
on the other hand, Frank maintains (166) that the ditone (9:8) x (9:8) gives “a dis- 
sonance quite intolerable to our car." It seems to me more likely that Ptolemy tested this 
out than that Frank did; or are we to suppose that Ptolemy was tone-deaf? 
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calculation taking its departure from here must necessarily lead to the 
figures found in the Timaeus, and only the search for “superparticular” 
ratios, along perhaps with keener observation, could discover a 
difference between the two " whole” tones. This in itself is enough to 
destroy the basis for Frank's rejection of these fragments. 

We can get further by consideration of the inconsistency in the 
system of Archytas which Ptolemy mentions? According to Archytas, 
the pattern of the chromatic genus is, 


Mesc (a) 

> 32:27 
Lichanos (g flat) 

> 243: 224 
Parhypate (f) 

> 28:27 
Hypate (e) 


In the effort to explain these remarkable figures, scholars have 
pointed out that the two lower intervals together make a whole tone,!? 
or that the interval Lichanos-Paramese is a pure fourth.? But the 
rationale offered by Ptolemy has not been much noticed: “ Archytas 
obtains the second tone in the chromatic genus (g flat)... with the 
help of the tonc that occupies the same position in the diatonic genus 
(g); for, he says, the second highest tone in the chromatic genus stands 
in the ratio of 256:243 to the corresponding tone in the diatonic 
genus." This explanation is so odd that we can not attribute it to an 
intermediary source or to Ptolemy himself, even aside from the plain 
dot yàp ("Apyóras). Who could have got the idea, instead of using the 
obvious relationships pointed out by modern scholars, of introducing 
a caleulation so complicated and based upon a different genus, the 
diatonic? We have no alternative but to recognize the derivation 
Ptolemy gives as that of Archytas. He found the highest interval in 
the chromatic tetrachord not by harmonic division and not by refer- 
ence to the natural concords, but by the extrinsic addition of two 
previously known values, that of the diatonic whole tonc (9: 8) and 
the ratio 256 : 243—the “remainder” when two whole tones are sub- 


UAI6.— Ptol. Harm. 1.13. 

? Düring 1934, 255; Vogel I $2. (243 : 224) x (28:27) — 9:8. Still, the series 6 D$ 
(minor third), 15: 14, 28: 27 would be more "beautiful"; here the lower tones taken 
together make a whole tone (15:14) x (28:27) == 10:9 (Tannery, MSc HI 234f). 

? Van der Waerden, Hermes 1943, 184f. 

1 Ptol, Harm. p. 31.2ff. 
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tracted from à fourth.! ‘Thus Archytas is presupposing two things: a 
music theory which builds its scale by the addition and subtraction of 
intervals, and a calculation of the diatonic scale by the numerical 
values found in the Timaeus. 

This music theory may be identified with the one ironically rejected 
by Plato, which sought to identify the smallest interval, as a standard 
of measurement; and we may conclude from Plato, as Frank does, that 
this theory was better known than the Pythagorean. The Aristoxenian 
conception of the tonal continuum is in any case primary; both the 
language of professional musicians and the beginnings of musical 
theory are couched in its terms. According to this approach, the 
diatonic tetrachord has the structure tone, tone, semitone; the chro- 
matic, tone and a half, semitone, semitone; and the enharmonic, 
ditone, diesis, diesis.16 

But beyond this, Archytas presupposes a calculation of the scale by 
ratios—a diatonic tetrachord with the intervals 9 : 8,9: 8, and 2 56 : 243. 
Since his own picture of the diatonic tetrachord is different from this,’ 
it can hardly be his own invention; but, since musical theory based on 
numerical ratio is a hallmark of Pythagoreanism, Archytas must have 
borrowed the value 256: 243 from a Pythagorean predecessor. This 
much we can infer from Archytas quite without reference to the 
Philolaus problem; but since the ratio 256: 243 does appear among 
the Philolaus testimonia, Archytas must be regarded as the most 
important witness to the authenticity of the Philolaus fragments 
dealing with music.28 

This is really the point where difficult problems begin. First of all, 
the remarkable terminology of the directly quoted fragment (fr. 6) 


15(4:3):(9:8):(0:8) = 256:243. This "remainder" (Aeirreov, Pl. Tim. 36b) is 
usually called Actua: Plut. Procr. 1017f, Adrastus ap. Theo Sm. 67.6 et saep., Cens. 
10.7, Ptol. Harm. p. 23.2ff et saep., Por. In Ptol. 129ff, 154.22, Nicom. Exc. 2 p. 267.9, 
ctc. 

18 Above, ch. V 1; Pl. Rep. 530f. 

17 Archytas’ figures are 9:8, 8:7, and 28: 27, all superparticular ratios. If Archytas 
is adopting older calculations, it seems that he may have arrived at his results by a process 
of trial and error. Since, in the diatonic genus, the older calculation led to the awkward 
256 : 243, he took 8:7 for one of the intervals instead of 9: 8, leaving the remainder of 
28:27. In the enharmonic genus, he adopted the figures 80 : 64 — 5: 4, instead of (9:8) 
X (90:8) — 81:64; so that he had the remainder of 28: 27 and, in between, 36: 35. 
In the chromatic tetrachord the correction was not so easy; instead of 32: 27 he had to 
choose 30:25 = 6: 5 (minor third) or 35:30 = 7:6 (diminished third). 

'* Frank did not wholly miss this; on the ratio 256 : 243 he writes (271), “. . . numbers 
which play no role at all in Archytas; implicitly, they are included between the chromatic 
g and the diatonic g.” The contradiction of the two clauses apparently did not draw 
Frank’s attention. 
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dpprovia, dv ofer, cuAAafid iti plac c ol the usual dia mars, Sià mrévre, duc 
rerrápaw; and ders instead of Aci for the “smaller semitone” ;? 
and above all Trite instead of Paramese for the tone which is separated 
by a fourth from the Nete (c^, and by a whole tone from the Mese 
(a)—namely b. Are these expressions, in this application, ancient and 
genuine, or arc they unfortunate, artificial archaisms? 

Some are unquestionably carly technical terms of professional 
musicians: ápuovía (a scale onc octave long),?? ovMaßy, fourth (from 
the manner of holding the lyre strings in the hand),?! and 8/ déeav, 
fifth (the play in the strings that brings up the tetrachord to an octave).?? 
In particular, ovAAaBy and 8’ d£eı@v occur in an obviously Pythagorean 
passage of the Hippocratic book De victu. Furthermore, the use of 
these terms by the Pythagoreans is attested by Theophrastus: of uv 
IIvdayopewı riv pev bia tecodpwy cvpdwriay avAlaßıv ékáAovv, tiv de 
did mévre Še déerav, THY 86 bid. rao v TÓ ovornuarı, ws Kat Oeddpacros 


Ehn, €Üevro üpuoviav.2* Then it is frequently mentioned in the Timaeus 


1? Sieats is mentioned repeatedly by Aristotle as a smallest interval (An. post. 84639, 
Met. 1016b18ff, 1053a12, b35, etc.). In Aristoxenus a Sieois is a third tone or quarter 
tone (Harm. p. 46 M.); in any case it is smaller than a semitone. 

9 On the following cf. Boeckh 65ff, Frank 273ff (though they fail to take account of 
Hippoc. Vict. 1.8). On dppovia see Arist. fr. 47 (the dppovia consists of the numbers 6, 8, 
9, 12), Pl. Phib. 17d, Aristox. 2 p. 36 M., Aristid. Quint. 2 p. 91 M.: &ià rac, 6 xai 
xadobpev dppoviay. Similarly also Arist. Pr. 19.44, 47. Aristoxenus states (Harm. 2, p. 
45 M.) that the ancient scales only extended for 1 octave. Van der Waerden, Hermes 
1943, 176.2, correctly prefers the translation “scale” (rather than “octave”).—Frank’s 
assertion (268) that the appellation épyovia for the octave presupposed Plato’s philosophy 
of number, including the One and the Indefinite Dyad, is wrong; the word is old, and 
the ratio 1: 2 is a physical fact. (On dpyovia see also H. Koller, MH 16 [1959] 238-248). 

?! Frank (273) finds an indication of late date in the term ovAAaßY. There is presupposed, 
he thinks, the “Democritean” simile comparing tone and letter, interval and syllable, 
avornua and word (cf. Frank 167ff; Burkert, Philologus 1959, 177.2). This is the way 
Aclian explains the expression at Por. In Ptol. 96.30 (cf. Nicom. Ench. 9. p. 252.6f, Procl. 
In Remp. I 231.1, Olympiod. In Phd. p. 169.16ff Norvin): but Aelian goes on, xara 
è rovs dpyavıkods Avpixods avAlaßı eipnrar àmó roô Aupıxod oxýparos ns xewós, 
eme Ev TH érraxópBo phoe ń mporn atAAnus rv SaxrdAwv karà 76 Sid reaodpwv 
eyévero auubwvov (Por. In Ptol. 97.2). This is to be understood quite concretely, and the 
reference to the practical use of the lyre is to be preferred to the tortuous explanation 
from the letter simile. 

22 The expression is found at Arist. Pr. 19.34, 41. cf. Düring 1934, 179: “doubtless 
primarily the interval that filled out the original tetrachord . . . to an octave, progressing 
from lower to higher." Thus one plays àià rerrapwv, 8 o£eiQv, 8:6. maoó. 

*3 Vict. 1.8; cf. above, ch. IH 2, n. 114. 

24 Acl. ap. Por. In Ptol. 96.21ff. One might ask whether Theophrastus mentioned 
dppovia alone, or also the two other terms; but, in any case, he was speaking of striking 
Pythagorean language, and all 3 glosses are also cited in Nicom. Ench. 9, p. 252.5ff 
(quoting Philolaus fr. 6) and Aristid. Quint. x p. 17 M.: apa uevroı rois madaois rò 
pev did Teoodpuw exadeiro gvAlaßr, 76 86 Sid mévre õi’ fear, 76 86 ià maoôv dppovia. 
Also see Hesych. s.v. 8 dfedv (from Diogenianus): mapa rois ITudayopırois Adyeraı. 
Notice the Doric form in Hesychius and Aelian. Hesychius s.v. zépatvov also seems to 
refer to Philolaus (above, ch. III 2). Frank 276 concedes that Theophrastus is the terminus 
ante quem for the fragment of Philolaus. 
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commentaries that the interval 256 : 243, usually called Ae ijjen, had been 
called ers by the Pythagoreans.? These are, then, ancient technical 
terms of professional musicians whose use by Pythagorcans is carly 
attested, Still, the question might be raised, whether Theophrastus 
was thinking of Philolaus’ book, or some other work, in which case 
some later forger made sophisticated use of the lexicographical glosses. 

The situation of Philolaus’ Trite is more complicated, and indeed 
leads to problems of the origin of the Greek musical system which are 
mainly unsolved, and, given the present state of the source material, 
insoluble. Boeckh saw here a point “so deeply recondite that it cannot 
be attributed to any ordinary composer of pseudepigrapha” (70), while 
Tannery thought, “Il est à craindre que l'auteur n'ait trop archaisé " ;?6 
and Frank speaks of a “commonplace which can be found in almost 
any popular writer on music of late antiquity" (275). The problem is 
that of the seven-stringed lyre. 

According to the ordinary system of Greek music, the basic tetra- 
chord (e-a) is continued by another, either synemmenon (a-d’) or 
diezeugmenon (b-e’). In one case the Trite is b flat, in the other c’, 
but in Philolaus it is b, a whole tone from the Mese and a fourth away 
from the Nete. It is no wonder that, according to Nicomachus, many 
accused Philolaus of an error.” This very fact, however, makes it 
improbable that some forger has injected an artificial archaism; the 
purpose of an artificial patina is to arouse confidence, not mistrust. 
So, before deciding that this is a mistake stemming from sheer stupid- 
ity, we should try to interpret the name in a way that makes sense. 

It is certain that the lyre, for a long time, had seven strings," and 
that the number of strings was gradually increased in the fifth and 
fourth centuries B.c., but next to nothing is known about how these 
seven strings were tuned. From the time of the Aristotelian Problemata 
the theory is attested that the seven-stringed lyre embodied the synem- 
menon system, and that that of the diezeugmenon was introduced later; 
Nicomachus attributes this step to Pythagoras.?® To this extent we can 


25 Theo Sm. 55.11, 56.18, Chalcid. 45, Macrob. Somn. Sc. 2.1.23, Procl. In Tim. II 
168.28, Boeth. Mus. 2.28. 

26 Tannery, MSc III 240. 

? Nicom. Ench. p. 253.12: of 86 rodro (i.e., the explanation of Nicomachus, below, 
n. 30) u) oviiévres alrıövraı cbs or Óvros Öuvarod év Emirpirw Aöyw eivat rpirmv aso 
virus. 

28 Cf. above, ch. IV 4, n. 6. 

2 [t is presupposed in the way the question is put at Ar. Pr. 19.7, 47 that the Nete was 
missing in the ancient heptachord (on the text, see below, n. 36); cf. also section 25. 
Nicom. Ench. 3 p. 241; 5 p. 244.14ff, cf. 7 p. 249.20ff, 11 p. 257.17ff, Boeth. Mus. 1.20. 
The "ancient" heptachord synemmenon (e fg a b flat c’ d") is clearly described in 
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accede to Frank's use of the word “commonplace”; but this does not 
explain Philolaus’ Trite, In addition, the whole theory seems suspicious. 
It is hardly credible that the most impressive of the musical intervals, 
the octave, was not used in the carly systems. The expression 8:4 raodv 
says in itself that “all the strings" together make an octave, and not a 
seventh. An eight-stringed lyre is scarcely mentioned; it follows from 
this that the seven-stringed lyre comprehended an octave, and this 
means that one note of the scale was missing. 

Nicomachus makes a twofold, and very tortuous, explanation of 
Philolaus’ enigmatic Trite :39 


By Trite he means here the Paramese in the heptachord, before the 
insertion of the dividing tone in the octachord. (1) This [i.e. the 
Trite = Paramese] was separated from the Paranete (d) by an 
undivided interval of one and a half toncs.31 The inserted string took 
away a whole tone from this, and the remaining semitone was left 
in the diezeugmenon between the Paramese and the Trite. Under- 
standably, then, the old Trite was separated by a fourth from the 
Nete (b-e’), an interval which now is closed by the Paramese (b) 
instead of the other . . . (2) Others say, quite persuasively, that the 
inserted tone was not between Mese and Trite but between Trite 
and Paranete, and that it was now called Trite, while the old Trite 
became Paramese in the diezeugmenon. 


In both the interpretations that Nicomachus gives, the scale pre- 
supposed is obviously e f g a b d’ e'.33 The only difficulty rises from 


Nicomachus, and the transition to the octachord (e f g a b c' d' e^) is described in the words 
IIvdayöpas mapeveßnker óy8oóv riva dfóyyov peratd Héons Kal mapapéons, p. 244.226; 
perage Héons kai tpirns, p. 253.15; róv sySoov $0óyyov . . . nera£) péons kal rs dpyaias 
Tpirns mapeveßnkar, p. 257.18f. It is not specifically mentioned that the whole upper 
tetrachord is thus changed in pitch by one tone. The names of the notes remain the same 
except for the differentiation of Trite and Paramese; perhaps Nicomachus' ideas come 
more from calculation than from hearing. Another interpretation is proposed by J. 
Chailley, “ L'hexatonique grec d’après Nicomaque," REG 69 (1956) 73-100. He postulates 
an original defective heptachord e f g a c' (Paramese — Trite) d’ e' (pp. 73ff), and finds 
this in Nicomachus (77ff). He thinks Nicomachus kept jumping back and forth between 
a (never described) defective heptachord and the synemmenon heptachord which he 
described in detail: “In order to preserve the octave and so that the Mese might not be 
distant by a fourth from the two ends," Pythagoras inserted the new note between Mese 
and Paramese. 

30 Nicom. Ench. 9 P- 253.4ff. 

91 The MSS have jjuróviov. Meibom emended to €rpiogpuróviov. This expansion is 
necessary, because it is essential to what follows (one tone is taken away and a half tone 
remains over), and also to the epithet døúvðerov, which is incomprehensible if applied 
to a semitone (especially since only the diatonic is in question here). Vogel (II 771.) 
rejects the correction, and ignores the succeeding context. 

32 Cf. Jan, Musici scriptores graeci 81 n. 
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Nicomachuy’ dependence on the “insertion of the dividing tone" asa 
transition from the synemmenon to the diezeugmenon, which can contrib- 
ute nothing but confusion, in this context.9? The clue to the correct 
interpretation lies in recognizing the existence of an carlier, defective 
scale with only seven notes but the range of an octave, in which one 
note was missing in the upper tetrachord, the later Trite, c^. Now we 
have, in fact, further traces of such a scale. The question is posed in the 
Aristotelian Problemata, referring to the synemmenon: “Why did the 
ancients, in their seven-stringed scales (ápuovía) retain the Hypate, 
and not the Nete?”’% But the answer offers the consideration that 
both notes, Hypate and Nete, were present, and that it was rather the 
Trite which was omitted, taking us back to the scale e fg a b d’ c^.35 
The same interpretation is to be given the statement that Terpander 
“removed the Trite and added the Nete” ;3# and the ovovdeudLwv rpórros 
of Olympus, in which the Trite is supposed to have been lacking, 
belongs in this context.?? 

The history of Greck scales is to a great extent still obscure, and in 


33 The first explanation is very puzzling. Nicomachus, as the second explanation shows, 
is thinking of an interpolation between Mese and Paramese (= Trite), which comports 
with his own system (above, n. 29); but it is hard to sec how he could say that the in- 
sertion of an interval could “take away” anything from the interval Paramese-Paranete. 

34 (Arist.) Pr. 19.7; the names of the notes are given as in the ovornpa réAeov. Nete 
(= e^) is lacking in the synemmenon system. 

35 Jan, Musici scriptores graeci 81 n., and Chailley (n. 29 above) 96f believe that the 
synemmenon Trite (b flat) was named as lacking, so that the series was e f g a c' d’ c^; 
but since the Nete named surely belongs to the diezeugmenon system, we are dealing, in 
the question as well as in the answer (duborepas yap kareAımov, rjv 86 rpirqv é£ípow), 
with diezeugmenon notes, i.e., the Trite diezeugmenon (c’) is missing. 

36 (Arist.) Pr. 19.32: Era joa ai xopdal rò dpyatov, elr’ ekeAuv ri pirmv Tepmavßpos 
Tijv vitny mpoaé8s«e. The synemmenon system is again taken as primary (rò dpyaiov), 
but the name Nete is taken from the diezeugmenon system, and therefore also the Trite; 
once more, c' is omitted, and the series is e f g a b d’ c^. Plutarch (Mus. 28.1140f) also 
speaks of the invention of the “Doric Nete” (e^) by Terpander.—Another defective 
system is presupposed at Pr. 19.47, in which were lacking “what is now called the 
‚Paramese and the whole-tone interval," that is, b. Chailley (loc. cit. above, n. 35) puts 
this down as evidence for his scale e fg a c’ d’ e', but apparently without reading the 
following context: &xp@vro 86 uéay TH éaxárn Tod mi rò 6£d mukvo0, i.e. next above the 
Mese (a) came a wuxvov, certainly not a rpınuröviov dovvderov as in Chailley's theory. 
The initial sentence, at 922bs, Ñ où rijv Ómármv ... ddypovv, is obviously corrupt; it 
could be corrected with Gevaert to od rjv vírqv .. . (i.e. perhaps e f g flat a b flat c 
flat e^), or to od ryv virny uóvqv (i.e. the synemmenon system e f ga b flat c’ d^), with 
Jan. 

*' Plut. Mus. 19, looking back to 11 (= Aristox. fr. 83). The reconstruction of the 
omovdeıdLuv rpómos is especially complicated, since there seems to be a tone assumed as 
standing between c' and d’. Cf. Tannery, MSc III 299ff; R. Winnington-Ingram, “ The 
Spondeian Scale," CQ 22 (1928) 83-91 (he accepts e f* a b c*, as also for Philolaus, main- 
taining that e fg a b d’ e’ is later reconstruction intended to explain Philolaus; p. 87). 
See also Vogel II 9-38. 
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particular we shall not go into the question of the relation of the 
number of strings to the structure of the scale." But we may regard it 
as certain that “defective” scales are very old, that the upper tetrachord 
was in the carly days not completely developed, but that from a quite 
early date the dppovéa had the range of an octave—id macâv.?? There 
are significant traces of a scale in which the later Trite (c was not 
included, and among them we may count the fragment of Philolaus. 
For it is incredible that a forger drew the conclusion, from learned 
comments about the “missing” Trite, that the Paramese was originally 
Tpirn, expecting his readers to draw the same conclusion; he would 
gain nothing but criticism for all his trouble. These considerations, 
along with the archaic terminology, allow us to regard Philolaus' 
fragment 6 as one of the oldest pieces of evidence for Greek music. 


We still have to consider the " mathematical absurdities” reported 
by Boethius. This seems on the face of it a very late source; but since 
Boethius is virtually translating Nicomachus, and since the latter quotes 
directly Philolaus' fragment 2 and a part of fragment 6, one must 
suppose that the long word-for-word quotation, fragment 6, and the 
details reported by Boethius come from the same line of tradition and 
stand or fall together.4° 

The question is that of the finer division of the tone. Philolaus 
divides the whole tone into two unequal parts, diesis, 256: 243, and 
apotome; the difference between the two is called komma. According 


38 It is certain that the player on the lyre (kithara) did not have a special string for each 
tone he could play. (The Principal evidence is that of Pherecrates ap. Plut. Mus. 1141d; 


Gombosi (438) € g a b c' d' e^; or rather, including the Hyperhypate, d eg a b d’ e' 
(Düring, Eranos 1945, 192f). But sec Winnington-Ingram, CQ 50 (1956) 169-186, and 
Lustrum 3 (1958) 15. The epigram of Ion (fr. 6 Diehl, cf. above, n. 28) speaks of intervals 
of a fourth on the 7-stringed lyre. 

39 Ancient theory, from the time of Aristoxenus, denied that there had been any such 
development; the ancients,” they said, had known all the notes, and only refrained, on 
nn grounds, from using some ofthem. (Plut. Mus. 19, harking back to ıı — Aristox 

T. 8 : * ` + rw > kd ^ , > ^ ^ - S A v i 
ud $ es où di’ dyvorav ámelyovro THS TpIms . . . dda SHAov Sri Tò TOO nous 

4 Above, ch. III 2. 
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to this, the aporome would be 2187: 2048, and the komma $3041: 
524288— pure frivolity.*! Philolaus’ treatment is different: 


He cstablishes as the basis of tone the number which first makes the 
cube of the first odd number and was highly honored among the 
Pythagorcans [i.c., 27] ... a number which is scparated by a whole 
tone from 24.9... From this, then, Philolaus makes two parts, onc, 
which is larger than half, and which he calls apotome, and another, 
which is smaller than half, which he calls diesis; later it was called 
“the smaller semitone.” The difference between these parts he calls 
komma. And, fırst, he thinks that the diesis consists of 13 units, because 
this is the difference between 256 and 243, and because this same 
number, i.e. 13, is made up of a 9, a 3, and a 1. Of these the onc 
assumes its station as the point, the three that of the first odd-number 
line, and the nine that of the first odd square number. Thus when he 
has for these reasons established 13 as the diesis, the so-called semitone, 
he concludes that the remainder of 27, which consists of I4 units, is 
the apotome. But since the difference between 13 and 14 is 1, he 
decides that 1 is to be established as the komma. But he makes the 
whole tone consist of 27 units because 27 is the difference between 
216 and 243, which are distant from cach other by a whole tone. 


Philolaus finds a special meaning in the numbers 1, 3, 9, 13, and 27, 
to the detriment of their mathematical sense. Intervals are actually 
determined by numerical ratios, and here a single number is meaning- 
less; but Philolaus is deciding on the inner mcaning of single numbers. 
He seems to have calculated a diatonic tetrachord correctly, working 
from the ratios 4:3 for the fourth and 9:8 for the whole tone to 
reach the numbers 192 (Mesc), 216 (Lichanos), 243 (Parhypate), and 
256 (Hypate);4 but then, for him, the diesis (Parhypate-Hypate) 


41 The apotome is calculated at Timaeus Locrus, p. 211.6 Thesleff, and called peor 
dpuröviov, both apotome and komma in Procl. In Tim. II 180ff (ds of mraAatot $aaw, 
p. 184.2) and Boeth. Mus. 2.30 p. 263f; 3.4 p. 2756; cf. 2.31 p. 267; 3.9 p. 2810; 3.12 
p. 286ff; 3.15 p. 295ff.—Frank's statement (272) is nonsense, “the author's use of the 
expression apotome for the irrational gives him away," on the ground that according to 


: Eudemus “Theatctus was the first to devise the term apotome and introduce it into 


harmonics.” In his treatment of complicated irrational magnitudes, Theaetetus used the 
term apotome for magnitudes of the form Ya-yb, and derived it from the harmonic 
mean (sic; cf. ch. VI 2), and this has nothing to do with music. The musical apotome 
has still less to do with irrationality, either when correctly calculated or in the incorrect 
version of Philolaus. 

*? Philolaus A26 — Bocth. Mus. 3.$ p. 276.15. 

@ 22:24 : 9:8, a whole tonc. 

44 This calculation is found, e.g., at Theo Sm. Bons. 216: 1923. 243: 216 = 9:8. 
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" consists of" the number 13, and the whole tone of 27, because these 
are the differences between the numbers occurring in the respective 
ratios; and the fact that a whole tone may also be expressed by the 
ratio 27:24 (= 9: 8) scems to him a confirmation —in Spite of the 
totally different role playcd by 27 in this case. Philolaus is not thinking 
of the mathematical uses of numbers, but they are to him entities in 
themselves, and he combines them by addition and subtraction, where 
the proper procedure is the multiplication and division of ratios. Of 
course this leads him out of the realm of commonly understandable 
numerical relationships. He seems to assume that, because 256: 243 is 
a diesis and 243 : 216 a whole tone, the diesis also extends from 243 to 
230 or from 229 to 216, and the apotome from 243 to 229 or 230 to 216 
as though 256 : 243, 243 : 230, and 229 : 216 were the same ratio! ' 

Tannery thought, quite understandably, that one could scarcely 
ascribe such mathematical absurdities even to a composer of pseudepi- 
grapha.* According to Frank (271) this kind of thing cannot have been 
written by “any mathematician, and least of all by a Pythagorean; 
their principal achievement was in the discovery of the mathematical 
principles which Philolaus so disgracefully betrays.” All the same 
Frank does not hestitate to attribute all this to Speusippus, so that auc 
cannot help wondering how the latter could gain admission to the 
Academy so dyewpeérpyros. 

Boeckh's expedient, to suggest that Bocthius was responsible for 
the errors, will not work; of all extant authors, Boethius has the 
most detailed —and correct—exposition of the apotome and komma. 
Nor can the error be removed by the correction of one or another 
of the numbers;4? though this be madness, yet there is method in it. 
The basic flaw is that again and again difference takes the place of 


47 Diels’ sentence, DK I 405 n., “The apotome has 17% units, not 14” (based on a mis- 
understanding of Boeckh, p. 79), gives an “emendation” worthy of Philolaus. But 
aside from that, fractions are not allowed in Greek calculation of proportions (Procl. 
In Tim. II 184.6 excuses himself for taking this liberty). 
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proportion; in place of the calculation of proportions, the idea of 
addable and subtractable lines takes the center of attention. ‘This 
impression is strengthened also by the separate report that Philolaus 
used the expression Örepoxn with relation to all the intervals. 

Similar numerological games are to be found in the discussions of 
the Timaeus by Plutarch and Adrastus.*? The number 13 is the essence 
of the leimma,5° the number 27 “is” the tone;?! and here Plutarch 
cites the Pythagoreans as his authority. There is doubtless a close 
connection between this and the fragment of Philolaus, and the re- 
liability of Boethius is confirmed; the only question is, whether the 
commentators on the Timaeus had an authentic book by Philolaus or 
whether the Philolaus book was written, pseudonymously, on the 
basis of the Timaeus commentaries.®2 

But Philolaus goes even further, as Boethius elsewhere reports.®? 
After the diesis has been correctly defined as the measure by which a 
fourth exceeds two whole tones, and the komma as the excess of the 
whole tone over the sum of two dieses, comes the statement, " schisma 
est dimidium commatis, diaschisma vero dimidium diescos.” The 


48 Philolaus A25 = Por. In Ptol. 91.4ff. 

* Plut. (De an. procr. 10276) knows, of course, that in music theory the important thing 
is proportion, but he also thinks that the consideration of the individual numbers is a 
Gewpia xápw Exovaa oùe dduAónodov. Thus he finds a deep meaning in any combination 
of the numbers given in the Timaeus. 

°° Plut. De an. procr. 12.1017: rà dt rpioxaldexa Aeiupa, xaÜdmep IlAdru, (oi 
IIvdayopıroi éáAovv).—' Theo Sm. 69.3 (probably based on Adrastus, who certainly 
is behind the section ending at 66.18 [¢yoiv, 66.12], and also is named in 73.16ff) calculates 
the leimma at 486: $12, and comments, rıves 8€ dace u dps elAjdüa. ro rovs rods 
dpBuods: Tv yap ómepoyT . . . wi Yiveadaı vy', doa IMdrwv eipnke deiv éyew rò Mippa. 
ovder de kwiveı kal EB’ Erepwv dpıduäv rév adrdv edploxew Adyov. .. ob ydp dpiüdv 
dpiauévov EAußev 6 TTAárow, dAAd Aóyov dpıBuod. Here the error is recognized, but Theo 
himself falls victim to it (though clumsiness of expression is partly to blame): rò &dornuu 
TÒ TOV ovs’ (256) mpös any’ (243), rovreaorı rà Ly’... (69.12f). At 69.15 the semitone ix 
equated with the ratio 17: 16, and correspondingly we read at 70.16f, &v pèv dp Ou 
oUk del eis toa reuveran rò émóy8oov Sidornua—as though 18:17 were the same as 
17:16; then the ürepoxn 27 is divided into 14 and 13 (70.18), and this is supposed to 
show that the tone 243 : 216 is not evenly divisible. So in Nicom. Exe. p. 260f, the series 
tone, leimma, tone is calculated with the numbers 216, 243, 256, and 288; it is pointed 
out that 13 (256 — 243) is not the half of either 32 (288 — 256) or of 27 (243 — 216), 
so that the tonc is not evenly divisible. Similarly, in Macrob. Somn. Sc. 2.1.22, the tone 
9: 8 is said to be indivisible because 9 cannot be bisected. All of this is not far behind 
Philolaus in mathematical absurdity; but deficiency of mathematical talent cannot 
serve as a chronological criterion. (Cf. n. 47.) 

P1 Plut. De an. procr. 14.1018e: of [TvOayopixol róv. révov év roUro ro dpOp@ (sc. 27) 
rarrovar. 1019a ols (with the numbers 13 and 27) rà neAwbounera petpobow abortus 
of naßnnarırol Siacripara, ro pev Bleow, rà de rdvov kaAotvres. 

9? The latter solution is adopted by ‘Tannery, MSc Ill agot, citing the passages. of 
Plutarch. 

9 Boeth, Mus. 3,8 p. 278.11 (DK 1 410.4f). 
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shock of this is less in the hairsplitting procedure of dividing even the 
komma once more than in the nonchalance with which this process of 
bisection is introduced. 1f the komma can be bisected, surely a whole 
tone may; but it is a basic tenet of Pythagorean musical theory that 
neither the whole tone, the octave, nor in general any of the " super- 
particular ratios" can be divided into two equal parts.*4 To be sure 
Philolaus realized that the diesis 256: 243 is smaller than a saint 
but when the calculation of proportions is abandoned, bisection cones 
in by the back door. In Tannery's opinion, to allow this is to disqualif 
oneself as a Pythagorean.55 i 
Once more, however, there is a significance underlying the error. 
The apotome is necessary for the construction of the chromatic tetra- 
chord; in this case the series semitone, semitone, tone and a half is 
defined more precisely as diesis, apotome, diesis plus a whole tone; 
and this formulation is obviously presupposed by Archytas.59 The 
bisection of the diesis, however, has to do with the enharmonic genus 
whose structure, rather than quarter-tone, quarter-tone, ditone become 
diaschisma, diaschisma, ditone.5” This makes it seem that Philolaus dealt 
with all three genera, taking the usual, “ Aristoxenian” conception as 
his point of departure. It is to some extent restated in terms of propor- 
tion, and correspondingly corrected, but this is not carried through 
and the numbers are treated as addable magnitudes. The idea of fines 
and distances replaces the theory of proportion, just as number sym- 
bolism smothers mathematics, , 
The coincidences with commentaries on the Timaeus, which were 
to be found in the faulty determination of the diesis (above, n. 50), do 
not extend to the further subdivision of the diesis and komma. There 
was no necessity, from the point of view of the Timaeus, to go into 
the chromatic and enharmonic genera; but the Timaeus commentaries 
never fail to state that the whole tone cannot be bisected5®—not even 
by subterfuge. Thus we are precluded from deriving the Philolaus 


M For the impossibility of dividin i i 
g evenly a superparticular ratio, and in particul 
the whole tone, see Archytas Arg, Sect. can. 3, 16, 18, Ptol. Harm. 1.10, Ne z 
p- 267ff, Procl. In Tim. II 179.8ff, Gaudentius 13, Boeth. Mus. 3.1ff; above, ch V = 
n. 4. ' UR : 
" Tannery, MSc III 233. The naiveté of Leucippus is analogous, in declaring that the 
atoms are indivisible because of their smallness (DK II 97.26, 67A13). 


59 Above, n. 14. Proclus, In Ti 
i dap. s im. II 188.21, says that the apot 
the diatonic genus. ids EUIS QUAQUE 


Tannery, MSc III 224f. 
* Cf. above, nn. 50, $4. For the indivisibility of the leimma, see Sect. can. 18. 
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testimonia from the Timaeus tradition; and Philolaus stands quite 
alone in the later tradition with his statements about the schisma and 
diaschisma. But Archytas was the first to give a proof of the basic 
tenct of music theory which Philolaus violates. If we consider this in 
connection with the fact that Archytas presupposes the calculation of 
the diesis at 256: 243, and the structure of the chromatic tetrachord 
in the manner of Philolaus, it follows that the material introduced by 
Boethius must have belonged to Pythagorean musicology before 
Archytas. The very inadequacy of the mathematics of Philolaus’ 
system, which takes no account of the accomplishments of Archytas, 
becomes a proof of its authenticity. Thus the results of our examination 
of the philosophical fragments and the astronomical system are 
corroborated in a third area: there have been preserved, from a book 
of the Pythagorean Philolaus, written toward the end of the fifth 
century B.C., some authentic fragments, partly in the original wording 
and partly as reported by others. 


If these Philolaus testimonia are genuine, the conception of Pythag- 
oreanism which Frank and Tannery take as their point of departure 
will at any rate have to be corrected. If a Pythagorean of the fifth 
century B.c. could fall into mathematical inconsistencies, and even 
commit gross errors, then the nature of pre-Platonic, or rather, perhaps, 
pre-Archytean Pythagoreanism cannot have lain in exact mathematics 
or in natural science, but in the interpretation of the world with the 
help of numbers thought of as symbols. In fact the practical significance 
of Pythagorean musical theory is minimal. Only the basic facts can be 
established by observation, and it was impossible to transpose the 
values established by calculation back into audible tones. From this 
point of view it is not surprising that Philolaus’ results for the apotome 
and komma were mistaken. The attraction and the significance of this 
theory lie not in the theory itself but in the orderly, rational pattern 
that it reveals. Order and pattern, however, which the human spirit 
craves, are to be found not only in the form of conceptual rigor and 
neatly logical structure, but, at an carlier level, in richness of mutual 
allusiveness and interconnection, where things fit together “sym- 
bolically." Thus the interrelation of number and music can be conccived, 
earlier than any mathematically oriented natural science and quite 
apart from it, as an aspect of the universal orderliness of the cosmos. 
In the Chinese culture, where the recognition of basic musical relation- 
ships is developed into an ingenious and intricately varied numerical 
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structure, mathematical precision is purposely avoided. Not from 
Philolaus alone does it become clear that the important thing in 
Pythagorean musical theory was not the function of the proportion 
but the meaningful numbers. Van der Waerden draws attention to the 
tetractys, which has its roots in the ancient stratum of the acusmata 
tradition." The “Fourness” which is the “harmony” in which the 
Sirens sing, suggests the numbers 1, 2, 3, 4, which group themselves 
into the fundamental concords 2: 1, 3: 2, and 4: 3, and thus compre- 
hend the orderliness not only of music but of the universe; and the sum 
of these four numbers is 10, the “ perfect” number. The tradition of 
the acusmata is independent of Philolaus,*! and leads back, past him, 
to the oldest stratum of Pythagoreanism; and the idea of the music of 
the cosmos is also of great antiquity. According to a report of Eudemus, 
the Pythagoreans emphasized that the fourth, the fifth, and the octave 
are comprised in the number 9, because 2+ 3 +4=9; and here, too, it is 
clearly number as such, not proportion, that is the significant thing. 
Not only Hippasus but Archytas as well classified the intervals by use 
of individual numbers. The earliest Pythagorean musical theory is not 
founded on mathematics or on experimental physics, but on “rever- 
ence" for certain numbers in their roles in music and cosmology; and 
this situation is never completely abandoned. On this basis, according 
to our information, Hippasus made certain experiments, and Philolaus, 
in his effort to express Pythagorean lore in the form of Ionian uaiodoyia, 
made individual statements about the numerical structure of ordinary 
music, showing a truly remarkable mixture of calculation and numerical 
symbolism, in which its “sense” is more important than its accuracy. 
Only in Archytas does a real mathematical number theory grow out 
of this, and, in its application to music, a certain sort of natural science 
—though this is nearly incapable of further development or progress, 
since its cffort is to discern unalterable order in what already exists. 


59 Cf. below, ch. VI 4. 

60 Hermes 1943, 178f. 

5: On astral immortality, above, ch. IV 4. 

82 Eudemus fr. 142 = DK 58B18. 

5? Hippasus DK 18.14 (but see ch. V 1, n. 35), Archytas A17 (ch. V 1, n. 77). 
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1. DID THE PYTHAGOREANS LAY THE FOUNDATIONS OF 
GREEK MATHEMATICS? 


As pre-Greek mathematics has been rediscovered in Egyptian papyri 
and Babylonian clay tablets, a clearer light has been thrown on the 
outstanding achievement of the Greeks in the development o por 
mathematics. The Babylonians, in particular, had made consi eral : 
progress in the accumulation of detailed knowledge, ^ Pen 
calculation, and in the solution of even rather complicated pro lem 
in arithmetic; beyond question, the Greeks had much to learn rom 
them. But it was always single problems they were concerne wit , 
‘recipes, without any theoretical explanation 


mun 
king use of certain 
or even ot even be certain that the 


or even an attempt at proof; “we cann on MM 
Babylonians formulated theorems in general terms. ome (nhe 
“recipes” or formulas are inexact,? but this did not pe 5 " gs 
they provided a practically useful approximation. only a 
advent of Greck geometry do we find the demand for gene zeo 
and stringent proof, for a deductive system based on axioms 

is i ted to us in the Elements of Euclid, 
postulates.? This is the system presen: j ie any 
a model which until the nineteenth century seeme | not M req jire any 
essential improvement. Al later achievements, inclu Ps i i N 
the Indians and the Arabs, build on the foundations laid by 


Greeks. hind " 

The very importance and influence of Et : 
study of early Greek mathematics more difficult. What is preserved 
for us is, as so often happens, the final accomplishment, and by its 
sion of the earlier development. It 


‘ 


uclid, however, makes the 


very greatness it obstructs our vi 


», 8 : 
3 Becker, Grdl. 22; c£. MD 11: “Sammlung von Rezepten ; Neugebauer, ES "s 
“Bab lonian mathematics never transgressed the threshold of prescient ic M g ; 
6: d Greek mathematics of the Euuclidean style is a strictly Greek devel opm A and 
ae For example, the Babylonian formulas for the volume of a frustum, [o ang 
ramid are wrong (though the former is still used today by woodsmen for 
the volume of a tree trunk): van der Waerden, SA 7st ABC 1 
3 On this see the important paper of Kurt von Fritz, 955. 
4 Neugebauer, ExSc 166ff. 
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virtu; xd its i 
tu y doomed its predecessors to extinction;* pre-Euclidean math 
matics > reconstruc i id 
E s ic be reconstructed piecemeal from isolated fragments and 
ausions. The most important : 
are, first, the math ical i 
i , first, ematical passages in 
e ie i LEY sccondly, the few fragments d e 
reserved from the dp, ) teropá 
à parua) toropia and the yew ù teropü 
of Aristotle's pupil a 
pil Eudemus.” The “catalo f "d 
SAT : gue of geometers" in 
: ga e RE d on Euclid is thought, with good reason, to be 
erived in the main from Eud i 
emus.® In the van of 
ud i geometers who are 
a = their specific accomplishments stands Hippocrates of 
! ; 
= : à o bos active about 430 B.c., in Athens.? His methods for the 
: 
ns j o s which Eudemus describes in detail, show a well 
e o . . 5 
2 pe b e m setting forth a proof and a considerable stock of 
Hi nd theorems, some of a rather complicated kind As the 
S m “ * . 
3 a Zroiyeia, arguments set in line," he had a clear idea of 
€ deductive nature of mathematics. A contemporary of Hippo 


5 The two small, extant astr i i 
\ ; onomical writings of A i 
: gs of Autolycus of Pit. 
d Pen = d an ExSc 225f) are sane at eus md 
à » Platon et la recherche mathématique di i 
Me que de son époque (Paris, 1948 i 
Los d a bey 4 (1951) 395-425; R. S. Brumbaugh, Plato's M 
idee ae 5 = = en, Plato’s Philosophy of Mathematics (Stock- 
Arbre (Oso. top y philosophical problems); T. Heath, Mathematics. in 


7 Fır. 133-142, al i 
s 42, along with the fragment preserved in Arabic, below, ch. VI 2 


3 Fr. 133 — Procl 
3 ocl. In Eucl. 64.16-68.4. The most important indication of its derivation 


fr m Eud us 1s Oclus re; r 68. OL MeV OUV Tas LOTOp(O. ava davre € 
(6) em Procl remark ( 4), n s pias yp: S$ MéXpi 


ToUrov mpodyovaı rjv ris emorn ý i i 
vr uns Tavr A i i 

Philippus of Opus); Eudemus wrote before Euclid eee arson oe eee 
Above, ch. IV 1, n. 77. l 


10 Eud ; edited wi 
udemus fr. 140; edited with commentary by F. Rudio, Der Bericht des Simplici 
, icius 


5 lunes that can be squared, and Hi 
l ^ Ippocrate. 
ance accuses him of a fallacy (Pls ee pou ire ee 
ccor implici i i 
ws es a (Phys. 67-4ff, 69.23ff, ), in supposing that he had squared “e x 
ad succeeded in doing so in the cases in which the outer arc is M 


uestion, ha i 
x = A asked, is how much Eudemus is modernizing in his report and 
re Be ae ace seem more sophisticated than they were (as Ce 
matics uj itati i i fe 
be. esitatingly uses algebraic notati 


H See Burkert, Philologus 1959, 193ff; below, n. 98 


on even in discussing the 
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crates was Theodorus of Cyrene, who discussed irrational quantities, ® 


and a generation later came "l'heaetetus of Athens! and Archytas of 
Tarentum.! Still a little later was Eudoxus of Cnidus, who proved 
himself the most brilliant Greek mathematician before Archimedes, 
no less by his work on the theory of proportion and his rigorous 
application of the method of exhaustion than by his epoch-making 
theory of the planets.5 Eudoxus was a younger contemporary of 
Plato. This was a period of especially rich development in Greck 
mathematics, which reached its high point in the following century, 
the time of Euclid, Archimedes, and Apollonius. 

As early as Hippocrates of Chios the special character of Greck 
mathematics was fully in evidence. But how did the geometry of 
Hippocrates come to be? The usual view, held almost unanimously, is 
that its origin is to be sought among the Pythagorcans, if not in 
Pythagoras himself. Of course, the unreliability of the later tradition 
about Pythagoras, and the well-known inclination to attribute later 
achievements to Pythagoras, have not been left out of account; but 
scholars have felt that the demands of the critical conscience were 
adequately satisfied by speaking of Pythagorcans instead of Pythag- 
oras.1® In accounts of the history of mathematics, "Pythagorcan 
mathematics” is treated as a self-contained unit between Thales and 


12 DK 43, with the addition of Iam. Comm. math. sc. p. 77.25. Theodorus appears in 
the catalogue of Pythagoreans (Iam. VP p. 146.8). For confirmation, reference has been 
made to Pl. Tht. 145c, according to which Theodorus taught the quadrivium; but the 
same source says expressly that he was a pupil of Protagoras, who “veered off" into 
mathematics (164e; cf. 161b, 162a, 183b). Even if we take the Pythagorean catalogue 
seriously (see ch. II 1, n. 40), there remains the question whether Theodorus owed his 
mathematical prowess any more to his Pythagoreanism than Dicon did his Olympic 
victory (p. 146.4 Deubner; RE XI 74). 

13 See esp. Sachs, and von Fritz, RE V A 1353-1363. The most important evidence, 
outside of Plato, is a fragment of Eudemus preserved in Arabic (below, ch. VI 2, n. 82). 

14 His principal accomplishment was the first solution of the problem of doubling tlie 
cube; Eudemus fr. 141 = DK 47A14. 

15 Cf, Heath, Math. I 322ff; van der Waerden, SA 179ff; Lasserre. 

16 Zeller, Vortr. u. Abh. 38£: “It was the Pythagoreans whose successful efforts in the 
mathematical sciences first ensured these studies a place among the Greeks"; I 405: 
“among the sciences, the Pythagoreans devoted themselves especially . . . to mathematics, 
which owes to them its first significant treatment”; and, with this, n. 2: *. . . that Pythag- 
oras gave the first impulse to the momentous development of mathematics in his 
school.” Cornford says, CQ 1923, s, “Pythagoras was the discoverer of the world of 
mathematics"; Burnet, ThPl 38: “it is . . . difficult to reject the tradition that makes 
Pythagoras the true founder of mathematical science”; Hasse-Scholz s: " the Pythagoreans 
laid the foundations of Greek mathematics"; Becker, MD 12: Pythagoras was " un- 
questionably the founder of a great school of mathematics" and creator of “mathematics 
as pure theoria”; and Frank, AJP 61 [1940] 48: “Mathematics as a science came into the 

world, which was the accomplishment mainly of the Pythagoreans.” 
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Hippocrates, and is date implicati 
ni M pes at least by implication, in the first half of 
To be sure, the general belief in “ Pythagorean mathematics” h 
gone without criticism. ‘Tannery more than once expressed hin self 
skeptically on the matter,!? and the mathematicians Tun i i 
subjected the "geometry of Pythagoras" to a critical z is i 
which had the notable result of rcdating the discovery of vod 
bility to the end of the fifth century. Though this din eae 
revision was disputed, the attribution of this discovery to P th ne 
himself, made by Proclus, has not since been seriousl deed EA 
Sachs's book had as its objective to “ get rid of the d of P d = 
the mathematician” (p. VI); and she was able to show with id 
d thc special problem of the regular polyhedra, how the tradition of 
Pythagoras trcatment of it had been derived from the T; 
obscuring the contribution of Theactetus.19 This result has been ii 
accepted, though not enough attention has been paid to du : 
general implications, and in particular those resulting from eren 
of the “catalogue of geometers.” Somewhat later Heidel made a fi m 
start on the whole question of the Pythagoreans and Greek d 
matics and worked out in a more adequate way the devel nn 
non-Pythagorean, Ionian mathematics. PULSU 
No other branch of history offers such temptations to conjectural 

reconstruction as does the history of mathematics. In Mu iio 
every detail has its fixed and unalterable place in a nexus of r ee 
so that it is often possible, on the basis of a brief and casual PET 
reconstruct a complicated theory.?? It is not surprising, then, that re 
gap in the history of mathematics which was opened u b: "^ 1 
study of the evidence about Pythagoras has been filled j : bol 
succession of conjectural supplements. They have been n Bub 
on thc analysis of Euclid's Elements, regarded increasingly as a Ae : 
rather than an original work, and, secondly, on conclusions d. En 
from the argumentation of the Eleatics, especially Zeno, in wich 


17 HScH 381ff, MSc II 200f. 


ik 
it ae E: ee “Die Geometrie des Pythagoras," Bibl. Math. Il 9 
ur. A y ; : : 
incu f eckungsgeschichte des Irrationalen,” Bibl. Math. Ill 10 
!® Above, ch. I 5, n. 116. 


90 The standard example is the reconstruction of the 
" ; ) Ci oi t planetary system of Eudoxus 
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scholars have found a specifically mathematical sense, ‘Tannery was a 
pioneer in both these lines of rescarch;?' and the most influential 
reconstructions have been those of Becker?? and van der Waerden.® 
Becker's results, especially, have come to be looked upon as a fixed 
point in the history of Pythagorean science.” 
We have already mentioned the general problems involved in 
this kind of reconstruction, in the history of science. The fact of a 
logical inference can never determine precisely the time or place 
of the inference, or the person who made it; no matter how exactly it 
may be determined what propositions Hippocrates of Chios assumes as 
proven, this will not increase the likelihood that Pythagoras or certain 
Pythagoreans discovered and proved these propositions. This is the 
point at which the critical analysis of historical evidence must supplant 
logical inference.?> Another consideration cuts even deeper: a mathe- 
matically impeccable reconstruction is valid only to the extent that it 
can be known with certainty that mathematical logic was at work in 
the original formulation. In dealing with the beginnings of mathe- 
matics, when mathematical logic was first being developed, it cannot 
be regarded as certain a priori that a mathematician respected the 
presuppositions and drew the conclusions that mathematical logic 
would have dictated. Of course logic has been inherent in human 
thinking from time immemorial, and pethaps especially in Greek 
thinking. But abstract mathematics, making use of proof, was an 
invention of the Greeks, and not part of their original mental equip- 
ment. The manner of its development cannot be determined by 
logical inference, since this presupposes the decisive point. In the 
history of science the old maxim is still valid, that we must not ascribe 
to thinkers, especially those of early times, "either the principles of 
their consequences or the consequences of their principles”? 


?1 For the argument based on the Eleatics, see above, ch. III 3. In his evaluation of 
“Pythagorean arithmetic,” Tannery renounced his earlier skepticism when he became 
aware of Archytas Arg (1905: MSc III 244ff), and decided for "l'existence, dés le temps 
d'Archytas, d'Éléments arithmétiques développés sous la forme que nous nommons 
euclidienne" (249). 

22 QSt 3; cf. below, VI 2, nn. 46ff. 

23 MtAnn 1947-1949, cf. below, ch. VI 2, nn. 98ff. 

24 Thus Reidemeister (16ff) pushes all the evidence to one side and finds the true 
“pythagoräische (sic) Arithmetik” in Becker's reconstruction. 


25 Above, ch. IV 1, nn. 14-16. 
26 “Nji les principes de leurs conséquences ni les conséquences de leurs principes," as 


formulated in the 18th century by Charles Batteux (Mondolfo, Inf. 306), and cited 
repeatedly by Tannery. 


405 


What is the origin of the fi 22 
gin of the firmly rooted conviction that Pythagorca- 
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Arithmetica in Marti ;27 i 
tianus Capella;?? and according to Isidore he Was 


Gerbert of Aurillac mentions th 


in i .29 
es oe and among the patrons of their ars geometriae 
medieval Freemasons include Pythagoras.?? The Ars geometriae bearin 


High Ux Ages, even presents an early version of the Arabic 
numerals as an invention of the " Pythagorici," and describes the 


ste i 

ra from the Neoplatonic and nco-Pythagorean scholastic tradition 
of “ate antiquity. In evaluating this it is worth bearing in mind that 
according to an earnestly meant statement of Iamblichus, even the 


27 Mart. Cap. 7.729, 8.803. 
28 Isid. Et. 3.2. 
2 Heath, Math. I 366. 
"M. Ghyka, Le nombre d'or, rites et rhythmes 
civilisation occidentale I (Paris, 193 1) 66 
31 r 
a RM Geom. p. 396f Friedlein. The numerals in 
i : 
merals (1 to 9, but no zero). See K. Menninger, Zahlwort und Ziffer I? (Góttingen 
E : and especiall ; 
ee has not been completely solved; see M. Manitius, Lat. Lit 4 Med 
e te ad En ee Schanz-Hosius, Röm. Lit.-Gesch. IV 2 (Munich bx 
f erature is cited by Capparelli (I sıff), wh | 
en fec : p Sim), who may well be the only one to 
goras himself invented the A bi 
ae Goa ee ; rabic numerals. See M. Folkerts, 
En ` Ein mathematisches Lehrbuch des Mittelalters (Wiesbaden, 
32 Above, ch. IV 3, n. 2. 
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problem of squaring the circle was solved by Pythagoreans." "The 
earlier tradition is much more sparse, but it does take us back to the 
threshold of the Hellenistic period. It is repeatedly stated that geometry 
was imported from Egypt; Herodotus speaks of the Nile floods and the 
continuing necessity to resurvey the land,*4 and Aristotle of the leisure 
(oxoA7) of the Egyptian priests, which enabled them to engage in 
speculation (Bewpia) 35 Now, as early as Hecatacus of Abdera, Pythago- 
ras is represented as bringing to Greece from Egypt, along with the 
doctrine of metempsychosis, TÀ Kara yewperpiav dewpruara kal Ta 
mepi tovs dpiyovs;*® and not much later Anticlides the historian 
of Alexander wrote that Pythagoras brought geometry to perfection, 
after it had been invented by the Egyptian king Moeris.?” Hermesianax 
of Colophon regards Pythagoras as primarily the coryphaeus of 
geometrical astronomy,3® and Callimachus alludes, though in an 
ambiguous way, to Pythagoras’ discoveries in geometry.?? To be sure, 
the notable development of Egyptian mathematics is legendary,* 
and it is remarkable that so remote a writer as Anticlides should be 
concerned to testify to the mathematical achievements of Pythagoras. 


3 Iam. ap. Simpl. Categ. 192.16ff, citing a certain Sextus. Perhaps the opinion of 
“certain persons” belongs here (Alex. Aphrod. ap. Simpl. Phys. $8.25ff) that the problem 
of squaring the circle would be solved when a rerpayavos dpıßuds became at the same time 
KukAuós. (On this idea, Nicom. Ar. 2.17.7, Theo Sm. 38, Iam. In Nic. 61, 94f, Procl. 
In Eucl. xsof). 

34 Hdt. 2.109; cf. Strabo 17, p. 787, Diod. 1.69, 81, Iam. VP 158, Hero Geom. 2 p. 
176 Heiberg. Invention of mathematics by Theuth: Pl. Phdr. 274c. Egyptian dprnöovdrrau, 
“rope-stretchers,” are mentioned by Democritus, fr. 299—an interesting, and indeed 
famous word, but attested in a fragment of dubious authenticity. Cf. Heath, Math. 
I 121f. 

35 Arist. Met. 981b23. 

9 Diod. 1.98.2 = FGrHist 264F25 (cf. Schwartz, RE V 670f). 

?' D.L. 8.11 = FGrHist 140Fı (Müller, FHG I 212 had mistakenly taken this clause 
with the preceding citation of Timaeus, FGrHist 566F17): xol yewuerpiav emi mépas 
ayayeiv (sc. IIvßayöpav), MoípiBos mpwWrou eópóvros ras dpyds r&v arouelow abríjs 
ds pow "Avrındeiöns Ev Seurépw mepi *Adeédv8pov. The whole sentence must come 
from Anticlides, for Diogenes Laertius had no other reason to cite him except for his 
mention of Pythagoras. 

38 Hermesianax fr. 2.85ff Diehl: 

... Tebaydpyy eAikwv kompà yewperpins 
evpdpevoy kal xóxAov, óaov mepiBdAderat aibńp, 
Barf Evi adatpy mávr' dmomAaooanevor, 
(So Powell: amoraooduevov MSS, dmopacaáuevov Hemsterhuis, Diehl, dmopa£duevov 
Kaibel.) j 


3 Below, n. 106. 
** Modern scholarship rates the Babylonian influence on Greek mathematics much 


higher (see Heath, Math. I 122ff; Becker, MD 9; van der Waerden, SA 15ff, 3sf). On 
the other hand, the Babylonian tradition is scarcely mentioned in the Greek literature 
(aside from Iam. In Nic. 118.23; below, ch. VI 2, n. 89). But we learn that Pythagoras 
learned rà mepi ápi&os re xai Aoy:opovs from the Phoenicians (Por. VP 6, Iam. VP 158). 
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Neither Hero lo 5 D E y ly apr 
dotus nor Isoci MOS S 
S sees any OCC asion to mention I yth ig 


oras m connection. with Egyptian geometry, though they do so i 
speaking of Egyptian burial rites and ayoreiar.4! Was there - i " : 
us in the image of Pythagoras between Isocrates and ren 
ot Hecatacus of Abdera and Anticlides—that is i i 
Old Academy? The way the tradition about b 2: bs 
be scen in a Sentence of Aétius, appended to his teport of Hi REN iv 
theory of vision: “Some also credit Pythagoras with a red i hi 
docimnes as being the chicf authority in mathematics (Bea en 
pabnudrwv).”4 Here tradition is not being transmitted, but manu£ 
tured, on the basis of the dogma that it was Pythagor h s d 
the mathematical sciences. anne, 
Modern scholarship bases its judgment about Pythagoras th 
mathematician on certain other pieces of evidence that appear to be 
more reliable. Tannery's point of departure was the crucial ANE 
of when Pythagorean geometry" was committed to vds I 
Iamblichus we read, exadeiro 8€ N yewperpia mpos IIvdayöpov uy = 
and Tannery translated this, “geometry was called ‘the e 
according to Pythagoras. ”4 In consideration of the cont Eo 
lamblichus, he interpreted this to mean that before Hippo n: of 
Chios there was published a treatise on geometry with de ub 
Tradition according to Pythagoras. This Pythagorean textbook w He 
cornerstone of Tannery’s reconstruction, and it has continued t a ; 
a part right down to the present day.*5 It owes its existence, ho d 
th an obvious mistake in translation; it is impossible E kee oe : 
epee toropia together, and the meaning must be “geometry x call if 
toropía by Pythagoras.” Thus the topic under discussion is Pyth x 
use of words, and not anything about a book. Hölk lon i r d 
thc surprising explanation of this report. Heraclitus Man: Pythag 
ig son of Mnesarchus practiced inquiry (‘oropénv) most of all men" 
5 129). This sentence is given by Diogenes Laertius as proof that 
Pythagoras left writings, and thus it has been a link in the Pythag- 


WTV TÓV 


= Pythag- 


41 Cf. above, ch. II 3. 
b Aét. 4.13.10 (cf. above, ch. I 2, n. 76). 

Iam. VP 89 — Comm. math. sc. P- 78.5; on the con: 
Versions, see above, ch. II 5. The sentence cited here i 
Aristotelian context; cf. below ch. VI 3, n 59 

4 sc M HT f 
| Tradition touchant Pythagore,” Tannery, Géom. 8rf: ‘ 
suivant Pythagore,” HScH 124; MSc VII ı10£. l ; 


45 Rey 227ff Michel 81, 1 74f van der Waerden A 116 Szabö Maia 10 1958 
, , , r 3 S 1 f; E 
106ff Heath had the correct translation ath. I 166 > as did Frenkian, Maia 11 (1959) 


nection between the two parallel 
s obviously an interpolation in the 


« " : 
une géometrie, la Tradition 
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orean tradition. It was only natural for a later Pythagorean to draw 
the conclusion: Pythagoras was neither a historian nor a geographer, 
but PeBauwris trav palyydrev; therefore Heraclitus must mean 
yewperpta. Thus the whole sentence is an erroncous philological 
inference from a sentence of Heraclitus.* Even if this explanation were 
not allowed as more than a possibility, there remains no firm basis for 
the belief that Pythagoras was a geometer, and in any case no attestation 
of his having written anything. 

The chief testimony for Pythagoras as a mathematician, always cited 
in the literature, is in the “catalogue of geometers” given by Proclus, 
whose principal source is rightly thought to be Eudemus.** “Pythag- 
oras turned its (geometry’s) philosophy into a form of liberal edu- 
cation, seeking its first principles (épyds) from a higher source (dveev) 
and hunting out its laws by a nonmaterialistic and intellectual procedure 
(avAws kal voepds) . . ." The weight of this pronouncement is enhanced 
by the prestige of Eudemus as a pupil of Aristotle, as well as by the 
undeniable fact that the special character of Greek mathematics consists 
precisely in its theoretical structure, as distinguished from the oriental 
“recipes.” To be sure, the passage that follows, ascribing to Pythagoras 
the discovery of irrationality and of the “cosmic bodies," is less often 
accepted;#® but even in the sentence quoted there are suspicious 
features. Does the phrase dvAws ai voepás seem more like the phrase 
of an early Peripatetic, or like a favorite theme of all Neoplatonists, 
and especially Proclus??? And does Aristotle not say expressly, of the 
Pythagoreans, “they apply their propositions to bodies" —bringing 
out the distinction, in this regard, between them and all genuine 


48 Hölk 8f. Thus it is not so that “it is utterly inconceivable how . . . anyone could 
have thought of inventing anything of the sort” (von Fritz, SBMü 1960, 20).—Ps.- 
Hippoc. Ep. 22 uses the phrases ioropin yewperpixn (1) and ý ris yewperpins ioropin 
(2), along with the word dpidpmeıs; thus he knows the connection of yewperpin and 
ioropin, and uses it as an element of Ionic coloring.—V on Fritz (SBMü 1960, 20) interprets 
the word ioropin as reflecting the fact that Pythagoras collected specific pieces of mathe- 
matical knowledge from oriental sources; and Frenkian’s interpretation is similar. 

47 E.g. Heath, Aristarchus 46, Math. 1141; Rey, 216; Michel passim, esp. 168ff; Morrison, 
CQ 1956, 153; Becker, Grdl. 22, MD 12. A cautious attitude is expressed by van der 
Waerden (SA 9of; but cf. 100), by Wehrli (Eudemos 114; but at 115 the sentence cited is 
interpreted as deriving from Eudemus), by Reidemeister 18ff, Heidel (AJP 1940, 16ff), 
-and von Fritz (RE XXIV 198—but no-mention is made that the sentence comes from 
Iamblichus). Timpanaro Cardini (I 30 n.) cites Sachs (whom Frank follows, 363 n. 209), 
but without reason given concludes, "ritengo che sia da sostenere la derivazione da 
Eudemo”; Iam. Comm. math. sc. is ignored. 

48 Procl. In Eucl. 65.16 = Eudemus fr. 133 (cf. above, n. 8) = DK 14.6a. 

49 Above, nn. 18-19. 

50 dyAos is attested once by Aristotle, voepós twice, but neither as adverb. Cf. Procl. 


In Eucl. 9.13, 63.5, 137.21, et saep. 
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: 4 5 ; ch. I 2. t ict 
cnr qu ato's direct criticism of the Pythagoreans is also to be 


55 Comm. math. sc. 
HaOnuaticis . . . 

59 Comm. math. sc. 
dxpipela . . , 

” Comm. math. sc. P- 68.11ff: , 


P- 67.6f (cf. the table of contents 6.21f): zy... Séryra aùroô Tis 


. 67.226: i pp d 
P- 67.22f: Kal piv Gmo0c(fedv ye kalapdryrı Aemrórgri Te xai 


bn run ‘ Gv &idokew , , . 
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5 Just happened to quote Eudemus in the transitional fale. P 
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for practical life and in itself. This may be based in part on Aristotle ;"? 
but, ifanything in it is original with lamblichus, it is the chapter division 
and the transitional formulac."® In. the succeeding passage there is 
nothing about Pythagoras and the Pythagoreans except. lamblichus' 
introduction and his concluding sentence, “It was natural, then, that 
for all these reasons the Pythagorcans honored the study of mathe- 
matics. 61 

Therefore the often cited sentence about Pythagoras in the “catalogue 
of geometers” is not from Eudemus, but is a formulation of Iamblichus, 
as had been recognized over sixty years ago.9? Thus its “authority” 
is precisely reversed; if, in a context whose significant parts arc obvious- 
ly derived from Eudemus, the passage dealing specifically with Pythag- 
oras has been supplemented with material from Iamblichus, this is 
an indication that there had been a gap to fill, and that Eudemus did 
not give enough information about Pythagoras or even nonc at all. 
As far as concerns the specific discoveries attributed to Pythagoras, the 
"cosmic bodies" are regarded by Proclus as the apex, or the quintes- 
sence, of all geometry;® and the discovery of irrationality had, long 
before Proclus, been interpreted in a Platonic sense and bound up with 
the thrilling story about mathematical secrecy and its betrayal and 
the ensuing divine punishment. Proclus has merely attributed to 


5° Merlan, PINeopl 141ff, referred Comm. math. sc. 23 to Aristotle's Protreptieus, "llis 
was accepted by Festugiére, Rev. philos. 81 (1956) 117-127, but rejected by I, Düring, 
Aristotle’s Protrepticus (Göteborg, 1961) 209. 

60 Deubner showed that the division into chapters and the prefixed summaries were 
the work of Iamblichus himself (SBBln 1935, 689f). Merlan (PINeopl 127) ix inclined to 
attribute the mention of Pythagoras to Aristotle, though he admits (126) the likelihood 
of some reworking by Jamblichus, precisely at the beginning and end; Fextugidre (146; 
see preceding note) also expresses doubts. In the parallel passage to which Merlan refers, 
however (Arist. Protr. fr. 11 W. == Iam. Protr. p. 51.71), the mention of Pythagoras is 
another addition by Iamblichus (cf. Burkert, Hermes 1960, 166f). 

91 Comm. math. sc. p. 73.17; the passage between (pp. 70.7-73.17) is mostly put in the 

` first plural. 

62 Vogt, Bibl. math. 1908-1909, 31f; Sachs 3off (1917). A refutation of this has never 
been attempted and could scarcely succeed; the general denial by Friedlaender (Platon l 


[Berlin, 1928] 108 n. 3) was omitted from the second edition (I? [1954] 331 n. 15; Eng. 
ed. 353 n. 15). 

*? Procl. In Eucl. 70.24: mepi r@v koapırav oyqudrwv carly ó adpras rà) yeapiérpy 
Adyos ... reAevrdv . .. eis. THY mouaMav THs TodTwY avordoews (cf. 65.20: Tiv raw 


Koopikay axupárov ajoraaw).— The terminology is therefore that of Proclus. Naturally 
the latter was affected in this judgment by the "Timaeus, which for him shared with the 
Chaldean Oracles the honor of being the most important book in the world (Marinus 
V. Prod. 38). 


"Cf. below, ch. VI 3. There is no occasion to reject the reading dAdyer in favor of 
the weakly attested draAdyor, as von Fritz does (MrAnn 1945, 248 n. 13). (Faiedlein 
refers not to any manuscript but to " alii," named by E. F. August in his edition of Euclid 
(Berlin, 1826].) 
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Pythagoras the two most famous and, from the Platonic point of view 
most significant achievements of geometry, supplying an illustration to 
accompany the generally phrased sentence from Iamblichus. Nothin 
is left of the supposed testimony of Eudemus to the achievement of 
Pythagoras in the foundation of mathematics. 

l Another testimony, supposedly coming from Aristotle himself, is 

ed scarcely ies often, as evidence for Pythagoras as a mathematician 

t is given as follows in the c i i , : 

" After these men, chronologically Prager discs or MERE 

, , nesarchus 
first worked at mathematics and numbers, but at some later period 
he also indulged in miracle-mongering like that of Pherecydes.”’® 
This comes from the Historiae mirabiles of Apollonius, who has just 
finished dealing, successively, with the miracles performed by i i- 
menides, Aristeas, Hermotimus, Abaris, and Pherecydes. For Phere 
cydes, Theopompus is his source. The legendary material which 
follows, about Pythagoras, is certainly derived from Aristotle: but 
naturally the transitional sentence between Pherecydes and Pytha oras 
which also separates the two sources Theopompus and Aristotle i 
supplied by the compiler, either Apollonius or his source Bolus. It 
corresponds to the Hellenistic conception of Pythagoras as BeBauerris 
ray paßmudrav, but does not give us any information about Aristotle’s 
view of the matter; in his extant works he never connects Pythagoras 
with pabjpara. It would be superfluous to set this out in such detail 
if it were not that the supposed fragment of Aristotle has been cited, 
even in very recent studies, as a basis for the assessment of Pythagoras’ 
contribution.9? 

The decisive passage is the introduction to Aristotle's chapter on 
the Pythagoreans in the Metaphysics: " Contemporaneously with these 
philosophers (Leucippus and Democritus) and before them, the so-called 
Pythagorcans were the first to take up mathematics; they advanced 
this study, and having been brought up in it they thought its principles 
were the principles of all things."59 Taken in isolation, this passage 


® Arist. fr. 191 = Ap. H.m. 6 = DK 14.7. 
* FGrHist 115F70; cf. ch. II 3. 
#7 m H 1 
with Hee Marl. 166; punet EGP 97; Ciaceri H 94 (who ingeniously combines this 
a . 129; first Ionian ioropin, then Italian kakoreyvin): Sarto Hi. ; 
Conan 25 i Raven, PyEl 2; Mondolfo in ZM 354; van der Wand Astr 7. Morten 
‘Q 1956, 138; De Vogel, GP I 1o, no. 22; Staplet iri co i : 
pretation: Heidel, AJP 1940, 8; Philip 23. aptat, Osiris 1958, 44. The correct inter- 
08 i 2 
i Arist. M f. 985b23ff = DK 58B4. The reading p@rov, which Christ adopted 
rom recentiores, has against it the authority of the tradition (rpó ro: is also found in th 
second version of Alexander of Aphrodisias, on P- 37.12 Hayduck and Ascl. Met. 35 3; 
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could mean that the foundations of mathematics were laid by the 
Pythagorcans, if they were the first to “take up and advance" it. 
Still there is a chronological problem: What about Thales? Aristotle 
is speaking of " Pythagoreans," and he dates them in relation to the 
atomists.®® Thales, however, who is, in Aristotle’s view, the founder of 
philosophy (Met. 983b20), was regarded as the patron saint of mathe- 
matics even in the fifth century,?° and Eudemus ascribes to him some 
special discoveries. 

In order to understand why Aristotle passed over Thales in the passage 
cited, one must consider the function of the passage in its context. The 
objective of the first book of the Metaphysics is to demonstrate that 
there are four first principles. The discoveries of earlier thinkers, in 
spite of their many imperfections in detail, are all seen as moving, in the 
developing history of thought, in the direction of this conclusion. 
Whoever was “first” to bring forth a new view is carefully recorded.?! 
The “first” of the Pythagoreans is to be seen from this angle: they 
“ first took up” mathematics; this means that they were first to see the 
relevance of the "principles of mathematics" to the general question 
of "principles." The question is not who invented mathematics, but 
who connected mathematics with philosophy. From this point of 
view, there was no occasion to name Thales; his mathematics had no 
connection with his doctrine about water. 

Inextricably entwined with this, in the passage of Aristotle, is 
the psychological question of how the Pythagoreans came to their 
system, which seemed as odd to him as it did to others.72 His answer 
is that they devoted themselves so intensively to mathematics and 
became so closely identified with it that they saw nothing in the whole 
a 


also Bekker, Diels, Ross, Jaeger). —mp@roı goes with dyidpevoe; cf. é£ dpyis aysduevor, 
984228; Gen. corr. 320b34.—The sentence is cited, for example, by Zeller I 405 n. 2; 
Heath, Math. I 66; van der Waerden, Hermes 1943, 163, and often. We may add a passage 
from a lost writing of Aristotle (Iam. Comm. math. sc. p. 78.8ff; cf. above, ch. I 2, n. 
112, and on the text, below, ch. VI 3, n. 1): of dé IvBoyópewot Buxrpüjavres ev rois 
naßknası kal 7d re dkpiés tov Adyww dyamıjoavres, dre pdva elxev dmodeiéas dv 
nerexeipilovro dvOpwrror, kai ópoAoyodpeva. dp@vres à mepi THY dppoviav örı t áp, 
dÀos atria Tv Óvra radra dHOnoay elvai kal ras ToUTwv üpxäs... 

69 Above, ch. I 2, nn. 99-100. 

70 Below, n. 83. ` 

"1 Cf. the constantly repeated mpöros and similar expressions, Met. 983b6, b20, b29, 
984a27, b18ff, b23, 985a8, a29f, 986b21. 

72 Cf. Met. 986b24, on Xenophanes, and especially 987a29ff, on Plato (with the same 
ingressive aorist 89 987b19, as 985b26). On évrpadévres, cf. Pl. Tim. 19d. The balance 
of the sentence, projected in the usc of re-«at is disturbed by the intrusion of the psycho- 
logical point of view and the interpolation of évrpadévres . . . instead of, for example, 
something like raórá re mporjyayov kai tas roúrwv dpxds rdv Övrwv dpxas &8eaov. 
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world but numbers.” ‘Thus for Aristotle the Pythagoreans’ number 
theory is a by-product of their mathematical studies. This view has 
found adherents, but is by no means self-evident. There is plenty of 
number speculation which does not presuppose mathematics; and we 
know from Aristotle's own words that nonmathematical associations 
were influential in forming the Pythagorean numerical cosmology.*5 
That it was mathematics of the deductive type which preceded and 
produced the number philosophy is a psychological conjecture of 
Aristotle, which the historian is not obliged to accept. We may credit 
Aristotle's statement that there were certain Pythagoreans who achieved 
success in mathematics? and that there did exist a Pythagorean philo- 
sophy of number. But as far as our information from Aristotle goes, it 
remains an open question when the mathematical achievements 
of these Pythagorcans occurred and how they are to be placed in the 
gencral development of Greek mathematics. His concern was the 
history, not of mathematics, but of philosophy. 

A statement by Aristotle's pupil Aristoxenus is obviously influenced 
by his master: “Pythagoras seems to have honored, most of all, the 
study of numbers, and to have advanced it in withdrawing it from the 
usc of merchants and tradesmen, likening all things to numbers . . .”77 
The "advancement" of mathematics, and number philosophy, is here 
moved back from the Pythagoreans to Pythagoras, and also seen in the 
light of the Platonic demand that Aoywrruoj should not be carried on 


78 The same basic idea is expressed in a somewhat more friendly spirit in the parallel 
passage cited above, n. 68: the Pythagoreans like the exactness of mathematics, see its 
application in music, and by this route arrive at their number theory. 

"4 Zeller, Vortr. u. Abh. 39: "From these mathematical and scientific studies they 
proceeded to develop a set of beliefs about the nature of things in general"; Sarton, 
Hist. 204: “In order to develop a mystical theory of numbers it was necessary first of all 
to obtain a sufficient knowledge of them "—as though elementary calculation did not 
provide plenty of material for numerical speculation, especially considering the existence 
of Babylonian techniques of computation. 

78 Met. 985b29: drt 76 Bev Towv6l av dpiÜndv rados dıkaavdım, rò è rovovdi Vx) 
xai voUs, Erepov è xaipds . . . See below, ch. VI 4. 

© This is confirmed by the details Eudemus gives; and Hippasus may also be recalled 
in this connection (below, ch. VI 3). 

77 Aristox. fr. 23 = DK 58Ba, according to Stob. 1 prooem. 6 èx ray " Apioro£évov 
epi dpilusrucfs. Wehrli (54) doubts the title Stobaeus" whole introduction is mepi 
apıduoö—and opines that “in the existing formulation, of an elementary introduction to 
numerical concepts, fr. 23 is not from Aristoxenus.” One has the impression of an 
abbreviated excerpt; but the introductory sentence, with its meticulous formulation, 
looks like an exact quotation. The name of Pythagoras is cited with an air of introducing 
a new element. Wehrli's assignment of the fragment to the book Jepi IIvdayöpov kai 
Tv yvwpipwv adro is conjectural. Both Frank (260 n. 1) and Wehrli (54) point out the 
relation to Aristotle, as well as the connection between Aristoxenus’ further statement, 
oi 08 ex räv Delay mepidopáw Emwondäva (sc. $aciv tov ápiÓuóv) with Epin. 978c. 
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Boris... oda cris ode mpdcews xdpw œs dmópow 3) Kem dous 
pederavras.” It is worth noting that the subject is “numbers,” that is, 
arithmetic, and not geometry. The fact that Aristoxenus uses the word 
“honor” (ryv) shows that he was familiar with the nonmathematical 
aspects of the Pythagorcans’ use of numbers. We sce the elements 
from which the picture of the Great Master is taking shape. The way 
in which the name of Pythagoras could acquire a truly mythical force 
in such a context is illustrated by another report of Aristoxenus: “He 
was also the first to introduce weights and measures among the 
Greeks.”79 In an egregious anachronism—as if the Homeric heroes 
were still unable to measure or weigh anything!—Pythagoras is 
classed with Prometheus and Palamedes.9? 

The apparently ancient reports of the importance of Pythagoras and 
his pupils in laying the foundations of mathematics crumble on touch, 
and what we can get hold of is not authentic testimony by the efforts 
of latecomers to paper over a crack, which they obviously found 
surprising, by the use of various kinds of reconstruction and rein- 
terpretation. On the other hand, there are ancient and unassailable 
indications of a Greek mathematics antedating Pythagoras and quite 
outside his sphere of influence. | 

To be sure, the tradition about Thales has been the subject of 
vigorous controversy ;*! but in any case it was already firmly established 
in the fifth century B.c.®? Before the entrance of the Thinking-shop 
in Aristophanes’ Clouds stand statues of Astronomy and Geometry. 
The mention of geometry leads to that of the world map (vis mepiobos), 
which points unmistakably to the tradition of Ionic ioropin going back 
at least to Anaximander (Nub. 201-216). Socrates is described by his 
pupil as scattering ashes over a table and bending a cooking spit into 


78 p]. Rep. 525c. 

79 Fr, 24 = D.L. 8.14. . , 

80 Palamedes: Aesch. fr. 303 M., Soph. fr. 432 P., Gorg. Pal. 30; Pheidon of Argos: 
RE XIX 1943; Prometheus: Aesch. PV 459, and also Pl. Phib. 16c, where the inventor o 

: phi ; i “Prometheus.” 
the philosophy of number (above, ch. I 4) is called a 

fi Sce Tannery, HScH s4ff, Géom. 89ff; Heath, Math. I 128ff; van der Waerden, SA 
85ff; esp. von Fritz, ABG 1955, 77ff, and Becker, MD 37ff. Guthrie a s2ff, 217ff), von 
Fritz Becker, and Wehrli (Eudemos 115) have returned to a more positive evaluation of 
the tradition about Thales, while the extreme skepticism of Burnet, EGP 45f, and Schu 
(Essai 175ff) has been taken up again by D. R. Dicks, “ Thales," CQ 53 (1959) 294-309. 
Dicks, however, ignores the arguments of von Fritz and Becker, as well as the passages 
in Aristophanes. On Thales’ alleged prediction of an eclipse of the sun, see Neugebauer 
ExSc 142. . . 

A sec DB. Snell, “Die Nachrichten über die Lehren des Thales und die Anfänge der 
griechischen Philosophie- und Literaturgeschichte,” Philologus 96 (1944) 170-182; he 
determined that the intermediary source was Hippias (D.L. 1.24 - DK 86137). 
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shape to serve as a pair of compasses (ScaBryrys), meaning of course 
that he was going to make a geometrical diagram—and under cover of 
this activity he steals a coat, " Why do we go on admiring old Thales?" 
cries Strepsiades (rl dir’ eketvor ròv Oadg Bavpdfoper;). This shows 
that for the Athenian public Thales and geometry belong together; 
and this is also evident from another passage in Aristophanes. Meton 
arrives in Cloudcuckooland; “I want to survey the air for you— 
Yewuerpjoa Bovkouaı róv dépa Óuiv." He will apply his ruler, “so 
that the circle may become a square,” which will look like a star . s 
All Pisthetacrus can say is “The man’s a Thales” (ávðpwros GaAns).83 
Eudemus gives detailed reports about mathematical propositions, 
proofs, and constructions that Thales was supposed to have discovered, 94 
he distinguishes between tradition. and deductions of his own,® 
even recording an archaic locution used by Thales.59 This implies that 
there was a book, available to him or his authority, ascribed to Thales. 
The book in question must be that On the Solstice and the Equinox.8 
Whatever the situation may be with regard to authenticity, there 
obviously existed, in the sixth century, Ionic technical writings on 
problems of astronomy and the calendar; ss already with them, 
geometrical concepts—circles and angles—seem to take the place of 


*? Ar. Av. 995ff, 1009. These references to Thales are not included in DK. Cf. B. 
Gladigow, Hermes 96 (1968) 264-275; he connects the compasses with Thales’ measure- 
ments of distance (A20). 

8 DK 11A20; Eudemus fr. 134 = Procl. In Eud. 352.14 (the congruence of triangles 
which have one side and two corresponding angles equal); fr. 135 = Procl. In Eucl. 
299.1 (equality of the vertically opposite angle); probably from the same source, Procl. 
In Eucl. 157.10 (bisection of the circle by the diameter) and 250.20 (the equality of the 
base angles in an isosceles triangle).—Hieronymus of Rhodes fr. 40 W. = D. L. 1.27 
(with Plin. HN 36.82, Plut. Conv. sept. sap. 147a, DK 11A21): measurement of the height 
of a pyramid.—The attribution to Thales of the theorem that the angle in a semicircle 
is a right angle is problematic (Pamphila ap. D.L. 1.24f; Heath, Math. I 134ff). It is 
closely connected with the theorem on the sum of the angles of a triangle, for which, 
according to Eudemus fr. 136, the Pythagoreans were the first to find the proof. 

55 Fr, 134: ray ydp rp ev dadarrn mAoiaw dmróaraaw di’ of rpórrov pasiv adrév Secxvivat, 
rourw (TH Bewpijuarı) mpooxphoba . . . dvayxatov, From this it appears that what he 
found in the tradition was a specific method for determining distances (gactv), and 
Eudemus himself decides what are the underlying mathematical propositions. 

* Procl. In Eucl. 251.1 (equality of the base angles): dpyatxeérepov 8€ ras loas (yavias) 
ónoias Trpooeıpnkevau, cf. Becker, QSt 4, 151f; DK I 486.36ff (Nachtráge); von Fritz, 
ABC: 1959, 48f. 

#7 [epi rpomns kai iompepias, D.L. 1.23, Suda s.v. Thales; taken by D.L., probably 
through a misunderstanding, as two works. Eudemus (fr. 145; cf. 144) did in fact ascribe 
the discovery of the inequality of the seasons to Thales. Gigon (Ursprung $5) thought of 
the Navruci dorpoAoyia, but the word ywvla will not fit into a hexameter poem (DK 
Br). 

** Thales’ rivals are Phocus of Samos (D.L. 1.23) and Mandrolytus of Priene (Apul. 


Flor. 18 = DK 11Aig); and in the same tradition are Matricetas of Methymna and Cleo- 
stratus of Tenedos (DK 6). 
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Babylonian calculation, The Babylonians do not use the concept of the 
angle." Becker has shown that all of the propositions attributed to 
Thales can be derived simply from considerations of symmetry, and 
von Fritz points out that the method assumed, that of superpoteri 
(édapuótew), was consciously avoided in later Greek geometry. 4 
With Thales the point is still a graphic or perceptible "showing 
(Secxvdvar).* But in this perspicuity itself there is a new element by 
contrast with the Babylonian “recipes.” It is in the perceptible figure 
that mathematical propositions become clear in all their generality 
and necessity: Greek geometry begins to take form. l 
Thales’ name was the only one to remain familiar;*? aside from him 
we can discern the specifically Greek innovation in geometrical thought 
only through its effects. The world of Anaximander is consteucied 
on severely mathematical ratios" ;* it is “essentially geometrical. 
Cosmology is subject to mathematical logic; the earth must hang free 
in the middle because it is equidistant, in every direction, from the 
“ wheels” of the stars. His statements about the size and distance of the 
heavenly bodies, in which geometry extends its purview to the whole 
universe, presuppose at least some knowledge about geometrical 
proportion in the correlation of distance with true and apparent 
magnitudes.% Anaximander relies on the accuracy of geometry in 
matters beyond the range of any kind of verification—in its application 


H ^ 

8 Babylonian mathematics has a measure of inclination (Sagal, = El SEN 
responding to the cotangent function) but not the concept of an angle (Becker, Grdl. 
27, MD 10, 37). 

99 MD 37ff. Š . 

91 BGI assim. 

3 See heats, “ARIKNYMI als mathematischer Terminus fiir ‘beweisen’,” Maia 
arias baa tiike out anything about the brother of Stesichorus merrioned as a 
geometer by Hippias (Procl. In Eucl. 65.12 = DK 86B12 = Eudemus fr. 133, n ud 
of Hero Deff. 136.1 p. 108.12 Heiberg and Suda s.v. Stesichorus). The en s 
the name is probably Mapéprios (as Hero; the Suda has Mapeprivos, the MS: > n ci 
Apepı‘, apogr. '"Apépioros corr. Mapepxos); Mapépriov is the name ofa y e a = 
near Rhegium (Oldfather, RE XIV 952). Thus combinations with Marmakos t Woo x 
father (D.L. 8.1) or Mamerkos the son of Pythagoras (Plut. Aem. Paul. I, m d : 
p. 22 L.; M. Detienne RHR 152 [1957] 142) are built on sand, especially since Stesichorus 
is generally agreed to have lived in the first half of the 6th century. 

94 idei Eng. tr.). f 

95 ficia ji UN Kahn E : " Anaximander is ancestor .. . also to = geometric 
philosophy usually associated with the name of Pythagoras”; cf. 77% 92ff, The assertion 
in the Suda that “in general, (Anaximander) drew up the blueprint for geometry 
(s.v. Anaximandros— DK 12A2:... ionpepiav edpe kai poasit @podoyeia ss ; 
yroipovd re elanyaye kal öAws yewuerpias ómorómoaw Beker) is a cruder version o 
Favorinus ap. D. L. 2.1f: edpev de xai yvapova ... rpomás re kal lonneplas analvovra 
kal dipooxoreta kareakevage xai yis kal BaAdaons mepiperpov mp@ros Eypazbev. 


99 Above ch. IV 1. 
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to cosmic proportions and also in contradiction to appearance, 
which suggests that the sun is about as large in diameter as the width 
of a human foot. 

The concept of geometrical similarity is also the precondition for 
Anaximander's attempt to construct a map of the world. And gco- 
metrical thought is still in the saddle in the work of Hecataeus, mocked 
by Herodotus for representing the carth as circular (quartered by the 
Nile and the Danube) and depicting less well known countries like 
Libya as built of rectangles and squares." 

In the time of Polycrates, the architect Eupalinus of Megara showed 
the same kind of bold and confident geometrical thinking. The water 
supply for the city of Samos was routed through a mountain, in a 
conduit about a kilometer long, a technological accomplishment at- 
tested by Herodotus (3.60). The historian does not mention, however, 
the fact which appeared when the tunnel was rediscovered in 1882, 
that the tunnel had been dug from the two ends simultaneously, 98 
the two galleries meeting, with slight inaccuracy, in the middle. Even 
though this undertaking did not require complicated. geometry, 
nothing more in fact than relatively simple measurements, the daring 
character of the enterprise remains. The geometer relied on his 
groıxeia even where the facts could not be directly checked, and the 
accuracy of his plan could only be tested after years of work. When 
Hezekiah had a similar conduit constructed for Jerusalem, about 
700 B.C., the direction was checked and corrected by means of a series 
of vertical test shafts, so that the channel when completed ran a zigzag 
course. 99 

We know the names and accomplishments of a whole series of 
contemporary technologists.!9? They point to a phenomenon only 
scantily attested in the literary tradition, which contributed to the 
development of mathematics, namely the striking advance in technolo- 
logy, to be seen above all in temple architecture from the end of the 


*' See Jacoby’s note on FGrHist IF36 (northern Libya, Hdt. 4.168ff ; Thrace frr. 
146-183; Scythia frr. 184-190) Hdt. 4.36, 2.16, 33f. On his dependence on Anaximander 
Kahn 82ff. : 

E. Fabricius, MDAI 9 (1884) 165-192; Bürchner, REI A 2189 s.v. Samos; W. Kasten- 
bein, AA 1960, 178-198; J. Goodfield and S. Toulmin, Isis 56 (1965) 46-55. Goodfield 
and Toulmin argue persuasively that the direction of the tunnel was regulated by means 
of a row of stakes running across the mountain, against van der Waerden, who cited 
Hero's Dioptra 15 (SA 102-105). The poles set in line would probably have been called 
orotxeta (cf. oroxilw, mepiorrowito, diacrorxilopar). 

® Van der Waerden, SA 103. 

100 See Sarton, Hist. 188ff- Theodorus and Rhoecus of Samos (inventors of the hollow 
casting of bronze), Chersiphron of Cnossus and his son Metagenes (movement of columns; 
see Vitr. De arch. 10.2.11£), Mandrocles of Samos (first bridge of ships, 514 B.C.). 
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seventh century, Certain technical terms of geometry clearly are 
borrowed from architecture, like yerta, ®! dp) yanla, and Ter iiycaroy "8 
as well as the geometrical tools kavóv, yvdpow, and duaphirye! As 
early as Theognis and Simonides we find these concepts or words used 
as symbolic of impeccable truthfulness and accuracy.! ^ Js this elevation 
of ideas, from the realm of craftsmanship to the plane of the symbolic, 
Pythagorean? Pythagoras of Samos came from a milieu in which 
technological and geomctrical thinking was in its heyday. It is un- 
thinkable that he took no notice of it; but therc is no way of knowing 
whether he made any contribution to it himself. The carcer of Greek 
geometry began before Pythagoras’ time, and there is no warrant for 
supposing that cvery trace of mathematical and geometrical thought 
in early Greece is eo ipso Pythagorean.1% 


101 yavia used of buildings, Hdt. 1.51 et saep.; IG XII 7.1; ywvtator Aidoı and the like 
in building accounts, IG I? 372.19, 161, 313.86, 373.80. See A. Debrunner, IF 60 (1949) 
38-46. It is not entirely clear whether the vowel in yevía shows compensatory lengthening 
or the lengthened grade (as Schwyzer thinks, I 358). If it is compensatory lengthening, 
Debrunner would like to refer to the Pythagoreans of southern Italy, though he must 
admit that for this area the compensatory lengthening to w is not firmly attested. We 
can regard it as certain that architecture before Pythagoras did not get along without the 
term rerpaywvos (mÀaíavov is only the brick mold); and perhaps one ought not to dismiss 
as readily as Debrunner Hesychius gloss yóvop, yavía. Aáxaves.—According to Proclus 
In Remp. II 26.18 and Hero Deff. 15, the Pythagoreans called the angle not ywvia but 
yAwyis (elsewhere used of the feathering of an arrow: tpiyAwyw dvordv, Il. 5.393, 11.507, 
Soph. Trach. 681). There are examples of rpiyAwxıs, “ 3-cornered," Pi. fr. 322, Callim. 
fr. 1.36; of rerpayAwxıs, "4-cornered," Leonidas A. P. 6.334.3; and an expression 
iooyAaxını rpvydvo, Nonnus Dion. 6.23. This evidence would seem to show that yawyis 
is a poetical term, used as a substitute for the unmetrical ycvía. If ancient Pythagoreans 
had in fact used it, the whole development of Greek geometry was unaffected; Procl. 
In Eucl. 130.8 etc. = Philolaus A14 uses ywvia as casually as Eudemus fr. 141 — Archytas 
A14. 

10? The restriction of this word's sense—from “quadrangle” to “rectangle,” and usually 
“square” —is a development resulting from the usage of masons. For Terpdywvov in 
the context of architecture, see Hdt. 1.178, 181, 2.124; IG I? 313.101. 

103 According to Plin. HN 7.198, the inventions of Theodorus of Samos included 
"norma, libella, tornus, clavis." Technologists in particular had connections in the 
Orient. Not only did they build bridges of ships for Darius and Xerxes, but there were 
Greek masons at the court of Cyrus I (G. M. A. Richter, AJA so [1946] 15-30). 

104 Theog. 805f: rópvov kai ordðpys Kai yvæpovos dv8pa Hewpdv eüórepoy xp» (€) uev, 
Kupve, óvAacaópevov (cf. 543); Simonides 542.3 Page: dv8p' dya00v pev ddabdws yeveadaı 
xadendv, xepoiv re Kai mooiv kai vow Terpdywvov, dvev Vjóyov Tervypévov (like a 
building stone with which the supervisor or foreman can find no fault. C£. the “ corner- 
stone” of Pss. 117.22, Isa. 28.16, Matt. 21.42, Acts 4.11). A dedicatory inscription from 
the neighborhood of Sybaris (Bull. Epigr. 1967, no. 697, 6th century n.c.) hasa noteworthy 
expression about a votive offering Fico(p) närds re máxos re (a cube?). A pot by the 
Cage Painter (Louvre G 318; E. Pottier, Vases antiques du Louvre III [1922] pl. 135; 
ARV? 348.3; dated 480/470 B.C.) has a scene representing instruction in geometry: 
a boy with a pair of compasses, and a yvóuwv hanging on the wall. 

195 Fränkel drew attention to the thought pattern of the “geometric mean” in Hera- 
clitus—man is to god as ape is to man, etc. —ánd thinks there may be Pythagorean in- 
fluence here (AJP $9 [1938] 309-337, in German IVF 253-283, esp. p. 265 n. $; similarly 
Minar, CP 34 [1939] 337-340). The idea of proportion, however, antedates Pythagoras. 
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Callimachus. makes play with the crossing of the traditions about 
Thales and Pythagoras in the well-known passage from the Iambi, in 
which an Arcadian is to give a bowl "to the wisest.” First he comes to 
‘Thales, who is “scraping the earth and drawing the figure which the 
Phrygian Euphorbus discovered, the first of men to draw triangles and 
oblique figures and the curved spiral, who taught us to abstain from 
animal food . . ."!** Thales is concerned with geometrical propositions 
discovered by “Phrygian Euphorbus,” which naturally means Pythag- 
oras." This has been misunderstood to mean that some kind of 
tradition actually ascribed such discoveries to Eurphorbus,108 or that 
Pythagoras, as a youthful prodigy, founded Greek mathematics during 
Thales’ lifetime.°® This makes the chronological inconsistency, to 
which Callimachus so wittily alludes, disappear. He consciously 
ascribes to Thales a knowledge that he could not have had, chronolog- 
ically, but then, with the help of the doctrine of metempsychosis, 
makes the impossible possible. Pythagoras introduced geometry from 
Egypt to Greece and brought it to perfection; yet before Pythagoras’ 
time Thales was already famous as a geometer. Therefore Pythagoras 
must have made his discoveries in an earlier incarnation. 


From about the middle of the fifth century, it is clear that mathe- 
matics is a center of intellectual interest. Almost all the important 
thinkers are concerned with mathematical questions. Anaxagoras, 
Hippias, Antiphon, and Hippocrates of Chios worked on the squaring 
of the circle; this was a problem so widely known that it could be 


1% Callim. fr. 191.58-62 Pfeiffer. The words rò oxfjua (“the figure") may hold an 
allusion to the Pythagorean theorem (Pfeiffer and Howald in the Artemis edition, 1955, 
p. 320f). rplyava kai oraAnvd (“triangles and oblique figures") reminds of Eudemus frr. 
136-137 (below, ch. VI 3). In the first part of verse 61 («ai xíxÀov &Alıxa]) Diodorus 
(10.6.4) has the unmetrical xéxAov Errauien, POxy. VII 1011 (p. 32; cf. p. 71), Hunt 
reads é with A written above 7; according to Pfeiffer ér is “satis certa." Pfeiffer con- 
siders éraye or érape, Maas suggests érAaoc. Diels’s conjecture &Aıxa (DK) has an import- 
ant point in its favor: £A is a technical term for the apparently "spiral" movement of 
the planets which results from the overlapping of the revolution of the earth and the 
planets’ own movement (Pl. Tim. 39a, Hermesianax fr. 2.86f Diehl, Ptol. A. P. 9.577); 
and the description of the zodiac was ascribed to Pythagoras, in rivalry with Oenopides. 
As the word vnorevew shows, Callimachus is not speaking of mathematics alone, but is 
giving, in a concise form, a general characterization of Pythagoras’ teaching—and 
therefore could certainly not leave out astronomy (cf. lines s4f, on the astronomy of 
Thales), On the text of line 62, sec H. Lloyd-Jones, CR 17 (1967) 125-127. 

1 Above, ch. II 3. 

108 Delatte, Vie 157£, makes Euphorbus, *" Good-Shepherd," a Phrygian culture hero; 
Rostagni agrees, Verbo 120 n. 1, 240 n. 1. 

10 Lévy, Sources arf. 
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used in comedy." Hippocrates of Chios was pioneer on the line of 
thought which Archytas followed up in solving the problem of 
doubling the cube.!!! Protagoras tried to refute the geometers on 
principle by maintaining that their postulates never fit reality: there 
is no visible line touching a circle at only one point.!? His disciple 
Theodorus dealt with irrationality."3 Democritus did a good deal of 
work on mathematical problems."4 The statues of Geometry and 
Astronomy at the entrance of Socrates’ “ Thinking-shop” arc a clear 
indication that before the end of the fifth century the branches of 
mathematics, as such, had a firm place in the curriculum of the Sophists’ 
program of higher education." When Xenophon represents Socrates 
as criticizing excessive enthusiasm about geometry, astronomy, 
Aoyıauoi, and medicine, when they are carried beyond the needs of 
practicality, this is not simply an anachronistic criticism of Plato.” 
Hippias, as Plato tells us more than once, taught Aoyıoyods Kal dorpovouiav 
kal yewperpíav kai uovownjv. And all these special fields are also 
attested for Democritus.” It follows that the quadrivium is not merely 
a Pythagorean import brought by Plato from Italy. If, as in the later 
tradition, it is to be regarded as Pythagorean," its influence must have 


110 See Heath I 233ff; Becker, MD 93ff; Anaxagoras A38; Hippias fr. 21 (on which, 
Becker, MD 95ff, van der Waerden, SA 146, 191; Heath, Math. I 182, 226ff); Antiphon 
fr. 13; Hippocrates (above, n. 10); Ar. Av. 1005. 

1 DK 42.4; cf. 47A14. 

112 DK 80B7 = Arist. Met. 997b32. Probably Democritus treated the same problem 
in his book (Br1l) Hepi &iadopfjs yvouns Ñ nepi pavos kUkAov xal adaipys. 

u3 DK 43.4 = Pl. Tht. 147d; cf. above, n. 12; below, ch. VI 3. 

114 Democritus’ importance in the history of mathematics was expounded by Frank 
(esp. 82), not without a certain amount of exaggeration. Archimedes gives him credit 
for discovering how to determine the volume of a cone (DK II 174 n.). The fact that he 
is not included in Proclus' catalogue of geometers may be due to the prejudice of the 
Platonists (as van der Waerden thinks, SA 91). Cf. the preceding note, and on the quad- 
rivium, below, n. 118; on irrationality, below ch. VI 3. . 

115 Ar. Nub. 200ff. Strepsiades must also learn povotxy; he can already calculate interest. 

116 Xen. Mem. 4.7.2ff. 

17 pl. Prot. 318d-e, Hp. ma. 285b, Hp. mi. 366c, 368e. 

118 Geometry: Br1l, m, n, p; arithmetic: the title apı8poi, Brio; astronomy: Brrq- 
B14; music: Bısc-B26a. Frank (10 and n. 23) sees in Democritus the founder of the 
quadrivium; but Hippias was about the same age, and the systematic association of the 
.four subjects cannot be shown to be present in Democritus. m 

9? Nicom. Ar. 1.3, with citations of “ Androcydes" and Archytas (fr. 1); a citation of 
Pythagoras Th. ar. 21.7 (from the book mepi 8eóv); “Cleinias,” ibid.; ps.-Archytas 
p- 6.11 Thesleff. The quadrivium is also Pythagorean for Proclus, In Eucl. 35.21ff; but 
Theo (16ff) speaks only of Plato. On Theodorus, above, n. 12. Morrison, CQ 1958, 
203ff, recognizes that “higher mathematics, astronomy, geometry, and the theory of 
numbers were all the subject of lectures at Athens at the close of the fifth century 
(213), but assumes, for this reason, that Hippias and Theodorus “brought Pythagorean 
mathematics to Athens" (203). 
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extended to Mippias, Democritus, and the Aristophanic Socrates. 
It was the cultural influence of the Academy that brought the system 
of the "four fields" to their position of special prominence;!2° the 
only unequivocally Pythagorean clement is the arithmetization of 
music theory and, toa degree, the elevation of number theory (“arith- 
mctic") to an independent branch alongside geometry.!2 All the rest 
had been generally known and could assume their place in the scheme 
of higher education without the help of any esoteric or Pythagorean 
influence. This is the way Isocrates is looking at the matter when he 
distinguishes between the traditional pair, ypappariey and povouh 

and the subjects that had emerged in his own time, namely Verla 
aorpoAoyia, and 8u£Aoyo: epioricoi.122 Here he is alluding to the eda 
tional system of the Academy. 

Along with the appearance of the quadrivium comes the semantic 
development, in which the word naßmnara, "fields of study,” is 
reduced to the branches of “mathematical” study, while iad aris 
is restricted to mathematics proper (including astronomy). This usage 
is not consistently followed by Plato and Isocrates until their later 
works? to be taken up then in the Epinomis and in the works of 
Aristotle. In general Plato still uses pá8npo. in its original, broader 
sense. Thus it seems that the word “mathematics” became fixed only 
in the time of the Old Academy. The question of the extent to 
which Pythagoreans anticipated Plato, in the treatment of the four 
branches and the development of the concept of the pa8/uara, 
depends on the problem of the genuineness of the long fragment of 
Archytas.!24 

In any case Greek geometry assumed its final form in the context 
ofthe Old Academy. After Plato had placed an especially high valua- 
tion on mathematics, and had fixed its position as a discipline of pure 
thought (so that Protagoras' objections became irrelevant), there came 


120 Plato treats the four pabjuara, already adding solid geometry, in Rep. 524d ff; 
te also Leg. 747a, Epin. 990cff, 991c. On the development from Plato on, see Merlan 
PINcopl 78ff; he does not go into the pre-Platonic period. 

71 Below, ch. VI 2. 

i m i dosis 26; cf. Antid. 261, 264f., 266f, Bus. 23; on the relationship to Plato 
acger, Paideia 147 (217 Ger. ed.); K. Ries, Isokrates und Platon i 1 i 
Philosophia (Diss. Munich, 1959). Mild E. 

va PI. Leg. 817e, Isoc. Antid. 261, 10, Panath. 27. 

i ae Above, ch. V 1, n. 46; on the mathematici, above, ch. II $. For a Pythagorean origin 
of the palýuara concept, B. Snell, Die Ausdrücke für den Begriff des Wissens in der 


vorplatonischen Philosophie (Berlin, 1924 ff; Heath, Math 3 i ji 
A ) 77%; Heath, Math. I 1I; von Fritz, SBMü 


422 


po Pythagorcans and the Foundations of Greek. Mathematics 


an unprecedented development of. these studies. Aristotle writes, 

“Those who concern themselves with geometry and calculation and the 

other sciences have from small beginnings made by now such progress 

in a very short time as no other field has made in any of the arts," 

But even in the age of Anaxagoras, Protagoras, and Hippocrates of 
Chios, we notice that mathematicians are no longer concerned merely 

with individual problems, but are working on fundamental ones. 

The problems of squaring the circle and doubling the cube are not 
soluble by ordinary geometrical means, with the use of ruler and 
compass; and the fact of irrationality can only be deduced, or “shown” 
in a logical argument, never made immediately perceptible. Here 
geometry freed itself from its bondage to the needs of practicality. 
For the needs of everyday life, there were already plenty of approxima- 
tive values to use in the calculations involving roots and the dimensions 
of the circle. In the geometry of the fifth century, however, it was 
obviously recognized that these were merely approximations, and that 
there is a basic difference between these and any exact solution resting 
on proof; it was understood that the task of expressing a magnitude 
like 4/2 in whole numbers, or expressing the length of the diagonal in 
terms of that of the sides of a square, was not only “not yet” solved, 
but in principle insoluble. Mathematical logic and deductive proof go 
beyond what is perceptible, and this is what carried Greek geometry 
far beyond its predecessors, no matter how suggestive, in the oriental 
cultures. 

If a basic influence was exerted by Pythagoras or by Pythagorcans 
on Greek mathematics, this would have had to take place in the period 
between Anaximander, Cleostratus, and Hecataeus, on the one hand, 
and Anaxagoras, Oenopides, and Hippocrates of Chios on the other. 
What ensued was, in the first place, the development of detail and, in 
the second, a metaphysical and logical undergirding in which the 


125 Acad. Ind. Herc. p. 15ff Mekler (cf. below, ch. VI 3, n. 86); Procl. In Eucl. 66.8ff = 
Eudemus fr. 133, where no fewer than 11 mathematicians between Plato and Euclid are 
named—and we may add Polemarchus and Helicon of Cyzicus, Amphinomus, Bion of 
Abdera, Aristotherus, Autolycus, and a certain Aristaeus. Even if Plato was not a pro- 
fessional mathematician, his philosophy seems to have provided the decisive breakthrough 
in the establishment of mathematics, and at the same time to have directed the attention 
of philosophers, even more than had been the case, toward mathematics. See above n. 6. 
On the motto dyewuerpyros pndets eloíro, sec H. D. Saffrey, REG 81 (1968) 67-87. 

126 Er, 53 = Iam. Comm. math. sc. p. 83.13ff (with Aristotelian origin guaranteed by 
Cic. Tusc. 3.69): ToooÖrov de viv mpoeAnAidacır Ex puxpdv ddoppdv ev elaxiorw 
xpovw [mroüvres of re mepi rjv yewperpiav Kai rods Adyous Kai Tas das mraiBelas, oov 
oddev érepov yévos dv oddeued rv rexvàv, 
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Pythagorcans, according to the testimony of Aristotle, had no part: 
TÀ yov Gewpypara mpooudarover TOW vwpagı ws e€ éketvcv ÓvTcV TÓV 
dpiduv.!?" In that carly period there docs seem to be a certain gap, 
coinciding with the turbulent period of the Persian Wars. There were, 
nevertheless, direct connections between the older Ionic school and 
Anaxagoras, and, as Anaximander’s pupil Cleostratus was an astrono- 
mer, so was Oenopides of Chios, the pupil of Anaxagoras and compat- 
triot of Hippocrates. According to Eudemus, Oenopides worked out, 
for the first time, certain elementary geometrical constructions "since 
he believed that this would be useful for astronomy. ??* The signifi- 
cance of these apparently simple accomplishments seems to lie in the 
fact that in them geometry consciously restricts itself to the tools of 
compass and ruler.?*? Oenopides is still not doing mathematics for its 
own sake; but in the demand for precise construction, and the concept 
of the mp6ßAnua,12° he represents a definite forward step in the direction 
of “pure” theory. Hippocrates, too, was concerned with astronomy,!! 
but he also wrote a book called Zroueta. If there were more reliable 
evidence about the discovery of pure theory by Pythagoras than the 
philosophia anecdote of Heraclides and the supposed Eudemus,1 
then one would have to recognize the true accomplishment of the 
Pythagorean school through its influence here in Oenopides and 
Hippocrates, and one might speak with perfect justification of the 
Pythagorean basis of Greek mathematics. But there is another 
solution. 

The attempt at purely logical argumentation, a systematic progres- 
sion from one thought to another, and the advancement of proofs and 
conclusions in conscious contradiction to the evidence of the senses 
make their first appearance in Parmenides. Kurt von Fritz has shown 
how voetv, which previously meant an intuitive comprehension, first 
became logical "thinking" in Parmenides. “They were led to 


1? Arist. Met. 1083b18. 

128 Oenopides, DK 41.13 = Procl. In Eucl. 283.4 (constructing a perpendicular to a 
straight line through a given point); DK 41.14 = Procl. In Eucl. 333.1 = Eudemus fr. 
138 (to construct an angle equal to a given angle at a given point on a straight line); 
the first notice also obviously comes from Eudemus.—CCAG VIII 3, p. 95.12: 
mpóros...Tàs dorpoÀoywds ueÜó0ovs éjveykev eis ypadıv. 

12° Von Fritz, RE XVII 2266. Every surveyor has a simple instrument for measuring 
right angles (basically the yvópwv). Oenopides in fact uses the expression xarà yvdpova 
for " vertical" (DK 41.13), but he constructs the angle without mechanical help. 

139 DK 41.12. 

131 Cf. above, ch. IV 1, n. 77. On oroıyeia, Burkert, Philologus 1959. 

182 On Heraclides, Burkert, Hermes 1960, 159ff; on Eudemus fr. 133, above, n. 62. 

188 Von Fritz, CP 40 (1945) 223-242, 41 (1946) 12-34, esp. 1945, 241. 
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transcend sense perception and to disregard it on the ground. that 
‘one ought to follow the argument’ "—thisis Aristotle's characterization 
of the Elcatics,* and deoAovÜetv 7 Aóyo is the distinctive feature of 
Greek mathematics as early as Hippocrates. “La mathématique grecque 
restera plus ou moins éléatique jusqu'au bout” is Abel Rey's way of 
putting the matter (148), and more recently Árpád Szabó, in a number 
of publications, has shown the dependence of Greek mathematics on 
the thought of the Eleatics.95 The connection of geometry, and 
especially that of Hippocrates of Chios, with the logic of the Eleatics is 
obvious. The Eleatic thought pattern of the differentiation of cases 
dominates Hippocrates’ treatment of the problem of the quadrature 
of lunes; the exterior arc of the lune is either greater or less than a 
semicircle, or equal to it, so that all possible cases are exhausted.136 
Zeno's methods of proof, the reductio ad absurdum and the regressus 
in infinitum, are basic to all the proofs about irrationality.!?” In the 
logic of the Eleatics we find the factor that brought about the advance- 
ment of mathematics, in the hiatus between Anaximander and Anaxa- 
goras; there is a similar development in natural philosophy between 
the early Ionians and the post-Parmenidean thinkers. Anaxagoras, 
Empedocles, and Leucippus, each in his own fashion, achieved an 
advance by the combination of Ionian beginnings with Eleatic ontology 
and patterns of thought. There followed then the playful intellectual 
diversions of the Sophists. That which had emerged from everyday 
activity and bold speculation in the sixth century, was discussed, 
sifted, and gradually brought into a logical system. In the process, 
natural philosophy drifted into a dilemma between eclectisism and 
skepticism, but geometry took on its typical Greek form. 

A contrary interpretation would have Parmenides deriving his style 
of argumentation from Pythagorean mathematics: “ The method of 


194 Gen. corr. 325313; cf. Cael. 298b22: the Eleatics were the first to believe in a 
Being uncreated and immobile, though not (as in Plato) distinguished from the 
perceptible. 

135 AA 1955, 67ff; “Wie ist die Mathematik zu einer deduktiven Wissenschaft ge- 
worden?” AA 1956, 109-152: “deikvugi als mathematischer Terminus für ‘beweisen,’” 
Maia 10 (1958) 117ff; "Die Grundlagen in der frühgriechischen Mathematik," StudIt 30 
(1958) 1: "the historically necessary prerequisite for the earliest Greek mathematical 
science” is “the Eleatic philosophy." All the same, Szabó does not free himself from the 
communis opinio on Pythagorean mathematics, but accepts Becker's “doctrine of even 
and odd," and places the Pythagoreans, as “the first representatives of deductive mathe- 
matics” (Maia 1958, 130), between Parmenides and Hippocrates. Were the Pythagoreans 
the only ones who could learn mathematical logic from Parmenides? 

336 Above, n. 10; cf. Reinhardt, Parm. 35ff, 64ff; above, ch. III 2, n. 104. 

187 Cf. below, ch. VI 2, n. 47; VI 3, n. 81. 
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reasoning he imported into philosophy is the method of geometry.’’138 
Certainly; but does Parmenides “import” someone clse's results? The 
price at which the Pythagorean origin of mathematics is saved, in this 
interpretation, is tremendous. Are we to suppose that Parmenides merely 
applied a previously developed method to a new concept, 76 edv? Only 
if Parmenides himself gave some indication of the fact, or if other 
testimony gave a clear indication of the existence of Pythagorean 
mathematics before Parmenides, would this thesis be acceptable. It 
would greatly diminish the originality and the basic importance of 
Parmenides in the growth of Greek philosophy, which has been 
generally recognized since the work of Reinhardt. In. Parmenides 
himself there is not a word that points toward the field of mathe- 
matics—what a contrast with Plato and Aristotle! Further, if it can 
be shown that Zeno, in his manner of argument, holds close to the 
ideas of his teacher 13% and if Zeno also, in his manner of expression, 
shows no dependence on mathematics, then there is no occasion to 
interpolate a “Pythagorean mathematics" between the twol4? [n 
discussing Being, Parmenides discovered the independence of thought; 
and deductive mathematics as well as logic took rise from this 
beginning; from the point of view of the development of thought, 
ontology is prior to the formal schematism. 

Greek mathematics did not emerge from the revelation of a Wise 
Man, and not in the secret precinct of a sect founded for the purpose, 
but in close connection with the development of the rational Greck 
view of the world. Taking its departure from " measurement," 
gcometry becomes a component of natural philosophy, $vowXAoyía. 
In one of these realms as well as the other, Thales and Anaximander, 
Parmenides and Zeno are the important names, and even Oenopides 
and Hippocrates are vool in their astronomy. Then, earlier than 
other fields, geometry and astronomy become the domain of spe- 


138 Cornford, PrSap 117; cf. PlParm 29; Rey has the same judgment, 191; cf. Cherniss, 
JHI 1951, 336: “ The example of mathematical proof he [Parmenides] learned from them 
Isc. the Pythagoreans] may have determined the rigorously deductive form of his argument 
and may have been the origin of his confidence in this method.” See also T. B. L. Webster, 
Greek Art and Literature 700-530 B.C. (London, 1959) gıff. But there is no proof given 
that deductive geometrical proof was characteristic of the Pythagoreans before Parmen- 
ides. See above, n. 92. 


139 Above, ch. III 3, n. ss. 

140 Though Szabó does so, once more, in AA 1955, 83ff. That Zeno speaks of adding, 
taking away, and mpoéyew does not imply special mathematics; and the role of bisection 
is common enough. There is a problem of proportionality in the millet-seed argument 


(A29), but this of of dubious authenticity, and in any case is not from Zeno’s book (cf. 
above, ch. III 3, n. 47). 


426 


cialists, because their increasing complexity demanded a specili ally 
mathematical talent, which is not dependent on one's origin or one's 
membership in any kind of school. At the same time, the Sophists 
brought about a division, since the exactness of mathematical results 
was more and more obviously in contrast with the uncertainty of 
¢vovoroyia. Thus in Plato’s time mathematics was already the model 
science, which even skeptisicm had to take seriously. Individual 
Pythagoreans had some part in this development, but in its “essence 
mathematics is not Pythagorean but Greek. 


2. PYTHAGOREAN ARITHMETIC 


That Pythagoreans were much concerned with numbers is established 
fact, but it is a question, in what sense this activity can be called 
mathematics; for the paradigmatic form of Greek mathematics, as a 
deductive system based on axioms, is geometry. On the other hand, 
there is one remarkable type of arithmetic that appears exclusively in 
the Pythagorean tradition, in which numbers are represented by figures 
made with counters or pebbles, p7ou.! Aristotle knows of triangular 
numbers" ;? and the “perfect” number 10, in its deployment in the 
form of the “tetractys,” was certainly presented as a triangular number 
long before Aristotle. And what at first seems merely a game does 
lead to arithmetical combinations that are by no means trivial. For 
example, if the odd numbers, when added successively in a pebble 
figure, make a square each time, this means BUcovely of o rule for 
the series of square numbers; and, if in the erepounkeis apıduot, construc- 
ted in similar fashion from the even numbers, one recognizes the 
triangular numbers, doubled, then he has the formula. is the sum of 
triangular numbers, a special case in the arithmetic series. 


1 Above, ch. I 2, n. 27. Wor provide the simplest tool for practical nn n 
the abacus (on which see M. Lang, Hesperia 26 [1957] 271-287). k my e EE ; 
also that numbers have been indicated on dice, from very early ep pu ig = 
(see Daremberg-Saglio s.v. fessera). These figures, which make the difference betw : 
gain and loss, are naturally looked upon with a certain emotion and come to pond 
independent beings. In the substantive 7 oivn is preserved the Indo-European ro 
“one”; and the substantive % uovás was also used in dice games (Pollux 7.204). f 

2 Met. 1092b11: of rods åpðpoùs dyovres eis rà axyýparta Tpiywvov kat TETpaywvov. 

3 ch. I 3, n. 120. 

# ee donot are numbers of the form n x (n + 1) (see Theo m pins 
Nicom. Ar. 1.19.19, 2.17.1, lam. In Nic. 74.19ff). From the figure it can € se F 
1--24-3 4... ne z(n- 1) x n. In itself the word ee 
“having unequal sides” in general (cf. érepaAijs, ErepokAuvis, Ereponaxns, ErepomÄarns, 
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From the Yrdos diagram can also be derived immediately the 
formula "of Pythagoras," which can be traced back as far as Anatolius, 
for calculating the rational sides of 
odd number;5 and this very fact h 
that this is an clement of ancie 


a right triangle, beginning with an 
as been rightly regarded as showing 
nt tradition. This of course presupposes 
the knowledge of the "' Pythagorean theorem,” that most famous of all 
features of Pythagorean mathematics, connected in the tradition with 
the proverbial sacrifice of an ox. There has been much controversy 
over this tradition. Proclus, in his curiously twisted sentence, does 
not in any case cite Eudemus.® The principal testimony consists of 
two verses, cited several times but not known in their original context, 
from a certain Apollodorus, known as & Aeywrrucós or ó dpWunrixds, 
who may be the same as the Democritean from Cyzicus, and in that 
case would be datable to the fourth century B.C." For him, already, the 
ypdypa of Pythagoras and his offering of cattle are “famous.” The fact 
that the offering of cattle featured in the story is in flagrant contradic- 


—_— ee CO 


érepózAevpos). The restriction of its sense (c£. Iam. and Nicom. in the passages cited) 
indicates, as is the case with rerpáyavov (above, ch. VI r, n. 102), that the term is rather 
old (Tannery, MSc WI 97). The general term for “rectangular” in later times was TpounKns, 
coined, according to D.L. 3.24, by Plato (at Tht. 147e it is used interchangeably with 
€repoyijkns). See further Rep. 546c, Tim. 542; érepopńýrns in the general sense: Xen. Eq. 
7.14, Arist. De an. 413217, Cat. 11aro, Eucl. 1, def. 22. 

5 Procl. In Eucl. 428.7ff, Hero Geom. 8 Heiberg IV p. 218; both are cited in the scholium 
to Euclid, p. 215.27; cf. 213.19ff. On the relation of the formula to the “gnomon” 
arrangement of pebbles, see Heath, Math. 81; Heath, Eucl. I 358ff; Becker, MD 53; 
von Fritz, Ann Math 1945, 252. The corresponding formula for even numbers, which is 
ascribed to Plato, is hard to derive from the pebble diagram. _ 

5 The fullest treatment of the problem is Heath, Eucl. I 350ff. Proclus’ sentence n 
Eucl. 426.6 = DK 58Br9) runs: rar èv laropety rà dpxaio BovAouévev dxovovras rd 
edipqpia. roro els IIuhaydpav dvanepnóvrwv éariv edpeiv kai Bovdurnv Aeyóvrav adrév 
eni rfj epeoeı. The sentence is regarded as corrupt by DK and KR (no. 281); one expects 
an accusative object after &orı» eöpeiv. The scholium to Eucl., p. 213.1, simplifies 
Proclus: of äpxatoı rò Beópnua robro els IIvdaydpay dvamépmovow. Vogt, in particular 
(Bibl. Math. 1908-1909, 16ff), has brought out emphatically that Proclus is not citing 
Eudemus. 

? jwixa HvÜayópys Tò wepıdets edpero ypáppa Keiv’ éd! Što kÀewiv Fyaye Bovduainy. 
D.L. 8.12, 1.25 (6 Aoyıorırds), Ath. xo.418f (6 dpıdunrixds; in line 2, kÀewós éd! d), 
Plut. Non posse 11.1094b (v.l. ' AmoMóoros; line 2, keivos E$’ © Aapnpiy Fyero). Probably 
from D.L., A.P. 7.119; RE s.v. Apollodoros (68). On Apollodorus of Cyzicus, see above, 
ch. I r, n. 51; DK 74. Eudoxus had founded his school in Cyzicus, and his pupils Helicon 
and Polemarchus came from there; but the Democritean Bion of Abdera (DK 77) was 
also a mathematical astronomer, so that the Democritean Apollodorus might well have 
been an dpıdunrırds. The verses do not say which “famous” figure of Pythagoras is in 
question, but D.L. and Ath. call it “the Pythagorean theorem," and Plutarch presupposes 


the same interpretation in his varying version (on the application of planes, see the 
passage cited and Quaest. conv. 8.2.4). 
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2. Pythagorean Arithmetic 


tion with Pythagorean vegetarianism ought rather to be considered 
an indication of antiquity than the reverse.® ne — 
What Neugebauer first suggested as a possibility in 1928 | ns pu 
then grown into a certainty—namely, chat the PyHagoreamt Hd : l 
had been used routincly for centuries in Babylon, and was the : A 
obviously not a discovery of the Greeks.? It must have been a p i 
as a piece of Babylonian arithmetical technique. It is qu d s 
Pythagoras was the intermediary; but, in view of the multiplicity : 
contacts between Greece and the Orient in the sixth century, d 
“fame” of Pythagoras can hardly be explained on this one NE 
There is no testimony that he gave a strict proof of the theorem, = 
this cannot be made to seem probable? The suspicion remains t at 
the theorem had more than a mathematical significance in Pythagoras 
school, and that the numbers involved seemed in a oe way 
meaningful. The formula of “Pythagoras points in e 
as it belongs to the context of the pebble figures, like the form r : 
tradition that only mentions the triangle with the sides 3, 4, = 5- 
In fact, this fits especially well with the kind of number specu Hp 
we learn of from Aristotle, where 3 is male, 4 is female, and 5» w a 
mysteriously unites them in the Pythagorean triangle, is uds : 
Plato's “nuptial number” obviously presupposes this interpreta is ) 
What we are considering here, then, is not Pythagorean en Du 
arithmetic, developed by speculative interpretation of Babylonian 


formulas. 


8 Above, ch. II 4, n. 110. Cic. Nat. d. 3.88 is dubious about the sacrifice ihe ox; he 
Ue the geometrical problem with the neutral phrase "in geometria u am. a 
One cunt simply brand the tradition “impossible,” as van ai ran d 
i ferring the Pythagoras story te : 
= hila, ap. D.L. 1.24, seems to be trans t mory Wie 
EN nm NGG math.-ph. KI., 1928, 46-48; QSt 3 (1936) 257; lix Si MC 
B kc MD io, 55; vais der Waerden, SA 76ff; Stapleton, Osiris a a o 
"Plim "wi i bauer i 
l ith “ ” was published by O. Neugeba 
“Plimpton 322”) with “Pythagorean numbers” was p ished ) d 
wear eder Cuneiform Texts (1945) A nad, 
k i i tamba-Sulva-Sutra; cf. Heath, Fuci. 1 35218, » Digs, 
dig MO I died ce influence is not impossible here -and in China 
ecker, — 
; cf. bel h. VI 4, n. 38). -—- 
re Ms Dni proof" comes from Euclid, but more primitive proofs 2 
possible, see Heath, Eucl. I 352ff, Math. I 147ff; Becker, MD ssff. It is pure guesswor 
i i f the sort. 
t that Pythagoreans tried anything o " u T 
Pu Vir 9 og the sacrifice of an ox), Nicom. ap. Th. ME im 
VP 1 SÉ cf 179 (and Delatte, Pol. soff), Alex. Met. 75.27ff (from Aristot e ) dics 
12 Pa ch. I 2, nn. 26, 62; cf. also Plut. De Is. et Os. 56 (3 is Osiris, 4 is Isis, 4 $ 
is Horus) Greg Naz. Ep. 198, Philo Vit. cont. 65, Schol. D. H. 19-119. l EN 
is 13 pus ^m m meumadı aulvyeis, Rep. 546c; brought into ae a. : 
s ` . Quint. 
‘ep yehagerean triangle" in Iamblichus, Alexander (above, n. 11), Aristid. Qu 


p. 1s1f M. Cf. also below, ch. VI 4. 
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Based on the “Pythagorean theorem," there appear the Pythago- 


reans’ "side numbers" and "diagonal numbers," a series that provides 


increasingly accurate approximations to the value of V2. Plato 
apparently knew about this calculation. The manner of constructing 
the series can bc perceived from a simple Jigsaw-puzzle procedure; 
and the theorctical basis for the procedure is given in the tradition in 


the form, “The unit, as the origin of all things, is both the side and the 
diagonal of the square." 


concept of irrationality.18 

Further reconstruction of Pythagorean arithmetic depends on the 
question, to what extent the detailed expositions in Theo, Nicomachus, 
and Iamblichus may be regarded as evidence for early Pythagorean 
mathematics. They are usually treated, in modern accounts, as “ Pythag- 
orean arithmetic," before Hippocrates of Chios,!? and no attempt is 
made to separate more ancient and more recent material. It is inad- 
missible, however, to avoid the question of the form of this “Pythag- 
orean arithmetic,” for this is the crucial question in a consideration of 
its scientific character. The compilations from later antiquity offer a 
goodly number of arithmetical facts, but without any attempt at 
general proof of any of them. The rule is illustrated by a few examples, 
and this passes as verification. Of course, such incomplete inductive 
procedure leads to errors.?? The books of Euclid which are devoted to 
arithmetical matters are quite different; general and rigorous proof, 
more geometríco, is the rule, the numbers being represented by line 
segments. Is the inductive, proofless form ancient and primitive,21 


This does not in any way presuppose a 


14 Theo Sm. 42.10ff, Procl. In Remp. II 24.16ff; cf. Heath, Math. I 91ff, Eucl. I 398ff; 
van der Waerden, SA 126f; Becker, MD 67f, 73£. 

15 The number 7 is ÖLauerpos pyrós meunddos (ie. 4/50): Rep. 546c. 

1° Side plus diagonal gives a new side; 2 sides plus a diagonal give a new diagonal. 
Van der Waerden gives a geometrical proof (SA 127), but the adjoining figure is still 
more perspicuous: from 3 isosceles right triangles a new one is made. 

Y Theo Sm. 43.5ff. 

18 816 kai. oi IIvdaydpeioı Bdppyoay ti ue0ó8«, Proclus writes—(In Remp. II 25.9ff), 
because the inaccuracies cancel each other out—the approximations to v2 are alternately 
too great and too small. This does not sound as though the impossibility, in principle, 
of attaining an exact result, was seen as important. In any case, this method can be dis- 
covered by induction, without depending on Euclid 2.10, which is given in the late 
sources. 

1% Heath, Math. 65-117; van der Waerden, SA 92-127; Becker, MD 40ff; cf. von 
Fritz, Gnomon 30 (1958) 82ff; van der Waerden, RE XXIV 280-28 5. 

? For example, the conjecture is erroneous (Iam. In Nic. 33. 
number in each category (units, tens, hundreds, thousands, etc.), and that they ended 
alternately in 6 or 8 (Nicom. Ar. 1.16.3). They only worked out the first 4 perfect 
numbers (6, 28, 496, 8128); the next turns out to be 33,550,336 (Heath, Math. I 74f). 

21 As van der Waerden thinks, SA 97, REXXIV 28 af. 


20) that there was 1 perfect 
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or is it the productof decadence à dilute, popularizing selection from 
what had been a rigorous mathematical system? | ! 
There did exist a continuous arithmetical tradition which by pase 
Euclid. Aristotle knows of the yĝgot numbers, which reappear in 
Nicomachus and Theo, whereas Euclid represents the numbers as 
lines; Aristotle speaks of triangular numbers,” Euclid only of be 
(that is, rectangular) and "solid" numbers. Certain intermediate 
stages of this extra-Euclidcan tradition can be discerned, beginning 
with Plato's immediate pupils: Speusippus wrote [epi Hohen. 
dpiduv—but he also included non-Pythagorean material; Sin 
crates, too, wrote books entitled T&v mepi ra pabjpara BiBMa. i 
Hepi àpi8p.ov, ' ApUu.v bewpia (D. L. 4-13); and Philip of p No 
’Apıdumrura, Tepi moAuy@vav apıdudv, Kuraka, Meoörnras.?® Later on, 
Hypsicles too wrote on polygonal numbers. T" 
Certain advances beyond the pre-Aristotelian stage are clearly 
discernible: Aristotle speaks only of triangular and square Mcd. 
and the expansion to polygonal numbers probably does not P 
Philip of Opus. It is more important that there is no a e n 
Aristotle, of "perfect" numbers in the sense of Euclid." For t : 
Pythagoreans, as Aristotle knew them, the number 10 is io gi 
neither 6 nor 28 plays any role. Nor does 28 occupy any signi n 
position in the later tradition.?* Euclid’s definition of “ perfect en a 
is too abstract to catch the imagination of the lovers of symbo ism. It 
is foreshadowed in Plato’s Laws, where the number of citizens is 
be 5,040 because this is a number with a particularly large number o 


22 So Heath, Math. I 98f; Capparelli II 451 (with a ref. to the fact that Euclid too was 
simplified in the Middle Ages). 
33 Above, n. 2.—Eucl. 7 defs. 17-18. 
24 Speusippus fr. 4; cf. above, ch. I 3, n. 106. 
25 Suda s.v. piddaodgos. 
26 Diophantus ed. Tannery I 470.27, 472.20. ee 
27 Aes number is one which is equal to the sum of its um including B FE 
ivisi = 6; and 28 is divisible by 1, 2, 4, 7, a " 
is divisible by 1, 2, and 3, and 1 + 2 + 3 xong 1 
add S 28. The matter is treated in detail by Theo Sm. B nn 
1.16, lam. In Nic. 32.20ff; cf. Heath, Math. I 74ff; Becker MD 47ff; van der Wae A 
lso including “friendly numbers"); above, n.20. 
ten be 28 is mentioned in Diocles and a b. u Ei 
i Philo Op. 101 (from Posidonius?); Nicom. Exc. p. 
Nicom. ap. Th. ar. 59.14ff, 66.13, ai er duda 
i 8 tones of the tone system with referenc 2 
275.16 (cf. 280f) interprets the 2 j t Pi ERAEN o 
T i between the two ideas of a “per: 
not to the “ perfect number." The difference ES 
i d Theo Sm. 46.12ff.—The Pythago 
is noted by Nicomachus ap. Th. ar. 44.15 an Caere e ure 
in A. P. 14.1 gives 28 pupils of Pythagoras, just as, according . 1.46, 
= 28 en Tannery emphasized that the Euclidean perfect number was not the 
same as the early Pythagorean (HScH 382). 
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divisors;P and in the context of the "generation" of numbers in 
Plato s system of derivation, it was inevitable that the question of the 
divisibility of larger numbers come to the fore. But the Euclidean 

perfect number” is not a feature of carly Pythagoreanism. 

There are variations in the terminology, too. For Plato and Aristotle 
2 is an even number, for Aristotle and Euclid a prime number ;3! 
but in the later “Pythagorcan” sources it will not fit the definition sf 
an even number* or that of a prime? Lin fact it is not regarded as a 
number at all, any more than 1, but constitutes, along with the latter 
the first principle of number.? This is sometimes regarded as ae 
because it is illogical; but it might better be regarded as a develo tient 
from the Platonic system of derivation, in which the ai have 
their origin in & and 8vás.3 On the other hand, the later sources show 
a more developed logic in the subdivision of even numbers; while in 
Plato and Euclid’? Gpria Tepırrdkıs (8o Tpis) and #epırrd dpriákis 
(rpia dis) are defined side by side, the later writers distinguish dpriorépio- 
vos from mepiocapruos in such a way that the two concepts are Budd 
exclusive. The conception of the aprıomepırrov is quite different 
in the Pythagoreans; here it is one that has a part in both terms.3? As 
early as Aristotle a change is evident to the more developed make 
matical terminology; in a passage where he is “Pythagorizing” on 
his own, he calls the number 6 dprtorrépvrrov.*9 * 

As far as concerns the method employing deduction and proof, 
the later tradition shows, in one respect, a decline, giving Euclid's 


29 
bi ae et seq. e Ped 5,040 is divisible by all numbers from 1 to 12 
: meanin i Os Té i i i 

ES. B of apıduös reAeıos in Rep. 546 is a moot question (cf. also ch. 

30 Pl. Parm. 143¢, Arist. Top. 157239. 

31 Arist. Top. 157239, Eucl. 7 def. 12. 

*? Cf. Nicom. Ar. 1.7.3f. 

$8 NE j 
» ae a 2 Wes Iam. In Fired present the prime numbers as a subdivision 

h a m. 23.14ff calls them zrepıoca ( i 

special position, is also called sepiaooeibis Du. RS DUE 

*! Nicom. ap. Th. ar. 9.1ff. 

35 Heath, Math. I 71; Becker, MD 46. 

E "d oe ch. I 1, I 3, and esp. Theo Sm. 20.5ff. 

- Parm. 143e, Eucl. 7 defs. 8-11. Because of the m i i 
: i athematical equivalence of 

two concept; some have athetized def. 1o (cf. the Controversy as s as Iam In NE 
m x ). In any case, the agreement with Plato is noteworthy. l ý 
isi 2 Hu Theo Sm. 23ff, Iam. In Nic. 20.14ff: aprıomepiooos is a number 
a > = 2 X (2n + 1); mepioodprios is one whose half is in turn even, 2™ x 

y 1); ucli finds It necessary to express this in a clumsy circumlocution: lend 
TE apTtos Kal dpriakıs mepıoads (9.34). E us 

% Above, ch. I 2, n. 39. On Philolaus fi 

ove, ch. . 39. r. 5, see above, ch. III 
4 Arist. fr. 47; above, ch. I 3, n. 161. SS 
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rule for “perfect numbers" without Euclid's proof, but, on the other 
hand, Speusippus obviously proceeded in no less inductive a manner 
than his successors.“ Ilypsicles was a professional mathematician, but 
some of his propositions were not furnished with proofs before 
Diophantus. The inductive, proofless kind of arithmetic, which 
lasted till long after Plato, may be regarded, along with a few basic 
rules, as belonging to the carly Pythagoreans. 

This is confirmed by the amazingly close agreement of this inductive 
arithmetic with Babylonian techniques of calculation. There too, by use 
of rules which are unproven, series are developed and made available 
for practical use in tabular form: series of squares, of cubes, and even of 
“Pythagorean” numbers. In fact, when so unusual a series as that of the 
form n? (n + 1) makes its appearance, with the name tapapnxenimedou, 
in the Pythagorean tradition, we cannot but think of direct influence. 
It is possible that this Babylonian import was introduced by Pythagoras 
himself; but it was altered in the process, at least insofar as, in Aristo- 
xenus’ words, the numbers were withdrawn from the use of merchants 
and “honored” for themselves. The graphic procedure with pidor 
makes it possible to formulate impressively generalizations about 
numbers; but it also “reveals” each fact without deducing one from 
the other in an abstract chain of reasoning. It is the element of the 

unforeseeable which gives number games their appearance of somc- 
thing profound and secret. The “occult” charm of mathematics comes 
from the fact that the human mind forgets its own way of proceeding 
and loses sight of its own preconceptions; for alert mathematical 
analysis, that which fills the naive mind with amazement is scen as 
tautologous and therefore self-evident. What we find among the 
Pythagoreans is amazement and “reverence” for certain numbers and 
their properties and interrelations. "Even" and "odd" are united in 
“ marriage” ; and to them this means that cosmic forces are at work. A 
scheme of proof could hardly be anything but annoying because it 
would show the result as the logical consequence of the preconceptions, 
and reduce it to banality. 

Even a game may be regarded legitimately asa kind of mathematics ;*9 


41 Stressed by Tannery, HScH 387. 

42 Diophantus ed. Tannery, I 470.27 (cf. 472.20): dredeix@n Tò mapa. "Yijucet Ev dom 
Aeyopevov. 

53 O. Neugebauer, QSt 4 (1938) 181-192, on Nicom. Ar. 2.16.3. Cf. above, n. 9; 
van der Waerden, SA 45. 

44 Fr, 23; above, ch. VI 1, n. 77. 

45 K. Lorenz, Arithmetik und Logik als Spiele, Diss. Kiel, 1961. 
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the axiomatic-deductive form is not the only one possible. But the 
distinctive achievement of Greek geometry is that, for the first time, it 
created such an axiomatic and deductive system. Scen in the context 
of this Greek geometry, Pythagorean arithmetic is an intrusive, 
quasi-primitive clement. 


By analysis of Euclid, Oskar Becker has reconstructed a set of 
theorems which has been widely heralded as proof of the existence of 
a deductive Pythagorean arithmetic, namely the “doctrine of odd 
and even,” as developed in Euclid 9.21-34. These propositions stand 
isolated in Euclid, a trivial appendage to the sophisticated number 
theory of books 7-9, which culminates in the proof that there are 
infinitely many prime numbers (9.20). The propositions about the even 
and the odd are only once applied by Euclid, in the proposition about 
perfect numbers (9.36), and in a proof of irrationality, given as an 
appendix, which Aristotle already knew.*? On the other hand, the 
basic importance of the even-odd antithesis for Pythagorean cosmology 
is well known; and since a fragment of Epicharmus uses the antithesis 
of odd and even, the conclusion has been drawn that the Pythagorean 
odd-even doctrine was already so well developed and so widely 
known about 500 B.c. that it would be recognized in a comic allusion.48 
The fact that most of the propositions can be proved with simple 
pebble figures gives an important piece of confirmatory evidence; so 
the " doctrine of odd and even" is regarded as the best-attested element 
of very early Pythagorean science, in the form of deductive mathe- 
matics. 

Yet this structure, apparently so firm, has fissures that must lead 
inevitably to its collapse. It is true that the Pythagoreans were concerned 
with even and odd numbers; but this is far from proving that they 
set forth the propositions found in Euclid, in sober mathematical 
formulation, and provided them with proofs, or that the propositions 

46 Becker, QSt 3, 533ff, repeated Grdl. 37ff, MD 47ff. Agreeing, among others, van 
der Waerden, MtAnn 1949, 127ff, SA 108f; Reidemeister 31ff; Szabó (above, ch. VI 1, 
n. 135); von Fritz, RE XXIV 202. 

47 Eucl. 10 App. 27 Heiberg; Arist. An. pr. 41a26, 50a37. It is proved that 4/2 would 
have to be even and odd at the same time, and is therefore not expressible in numbers. 
C£. Heath, Math. I 91, Eucl. III 1; Burnet, EGP 105; van der Waerden, SA 110; Becker, 
MD sıf. Mondolfo, Inf. 241, asserts simply that the proof had been “attribuita da 
Aristotele all’antico pitagorismo”; but this is baseless (cf. n. 109). Becker, QSt 3, 547, 
finds a hint of this proof in Pl. Leg. 819d, “if these words have a precise sense” (meaning 
a precise mathematical sense). Cf. also below, n. 109. 


48 Epicharm. fr. 2, cited by Becker QSt 3, 537; Mondolfo in ZM 318ff; von Fritz, 
RE XXIV 204. 
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about irrationality and perfect numbers belonged with them from the 
beginning. 

Becker himself assumes that Euclid reworked the Pythagorean 
doctrine, and reconstructs simpler proofs with pebble figures. But this 
transformation has deep consequences. In Euclid, the theory unrolls in 
systematic fashion, and one proposition presupposes the preceding, in 
the strictly deductive manner, whereas a proof with pigor is essentially 
inductive and pictorial. According to the principle of perfect induction, 
it can be regarded as probatory, but it does not presuppose other 
propositions; every set of facts is evident in itself. There is no need 
for a systematic structure, which is of the essence of deductive mathe- 
matics. Of course the Pythagoreans knew that odd plus odd makes 
even, and that odd plus even gives odd—they demonstrated this with 
their pebble diagrams**—but they did not deduce one proposition 
from the other. They saw, directly, that the "male" odd number 
showed itself dominant in association with the “female” even number. 

The propositions about perfect numbers and about the irrational are 
on a quite different level. To be sure, Becker can derive from a pebble 
figure an important lemma for the proposition about the Euclidean 
perfect numbers,®° but to go further than this requires an abundant use 
of modern algebraic notation. Here is presupposed a whole chain of 
logical conclusions based on very precise concepts of divisibility, 
prime numbers, and factors, which is totally inconceivable without a 
written system of oroce(a and a quasi-algebraic method of representing 
numbers by general symbols.9 In addition, it is probable on other 
grounds that the Euclidean idea of a "perfect number” was first 
developed in the Academy (above, nn. 27-28). It is not part of ancient 
Pythagorean speculation about the odd and even. 


49 Becker imagines that they represented even numbers by equal numbers of white and 
black pebbles; but an arrangement in two rows is even more striking (cf. Pl. Euthyphro 
12d, where even number is defined as ioooxeAnjs and odd as oxaAqvós): 


ecc .. Lecce 

eec tee MXIZI 
Euclid 9.21: even + even = even 2*6 ee coocoo 
Euclid 9.22: odd + odd = even eco "ooo "oo... 
even + odd = odd ecc ...._....... 
eco toco “eevee 


(But see also above, ch. I 2, n. 31. The “power” of the odd number depends on the 
“one” that it has in its “ middle.” )}—In Euclid, 9.22 presupposes 9.21. 
50 Namely, the summation formula 1-- 1+2+ 4+8... +2 = 22*! (QSt 3, 


539ff). . 
51 Archytas, like Euclid, represents numbers by line segments (Arg). 
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The same sort of thing is truc for the proof of irrationality, Here 
too, Becker tries to reconstruct a proof with pebble figurcs:*? “Given 
e = 2b... Think of the number a? laid out with pebbles once 
and b? twice..." Now, there is no question of the Pythagoreans 
merely “thinking of" their ffoi; they held them in their hands and 
arranged them in visible patterns, as is obvious from the testimonia 
about Eurytus.53 If one tries, however, following the spirit of Becker’s 
reconstruction, to represent the numbers a2 and b? with counters, one 
quickly realizes that this is impossible; there are no whole numbers 
which will exemplify the formula a? = 2b2. Becker demands, however, 
that the Pythagorcans proceed, undaunted by this experience, to 
“think of” the unrealizable condition as met, so as to go on drawing 
further conclusions from this contrary-to-fact postulate, until the logical 
contradiction springs to view (b would have to be even and odd at the 
same time)—the contradiction which “ proves" the absurdity of the 
merely “thought of” postulate, which from the beginning flouted 
common sense. Such a train of thought has nothing in common an 
more with pebble figures and is compelling or meaningful only where 
the demands of strict mathematical method are already recognized; 
simpler souls will be satisfied with the inductive discovery that there 
are no pebble diagrams to be devised which satisfy the equation 
a? = 2b*. The arithmetic of pou and the theory of the irrational are 
mutually exclusive. What is more, we learn from Aristotle that the 
Pythagoreans considered 1 as both even and odd, and from Theo of 
Smyrna that the Pythagorcans employed the unit as both the side and 
the diagonal of a square. The axiom basic to the arithmetical proof of 
irrationality, that every number is either even or odd, tertium non 
datur, simply does not exist, in this form, for Pythagorean speculation. 
This gives us all the more reason to suspect that irrationality had 
originally no part in it and was rather discovered in the field of geom- 
etry, where the existence of the irrational is immediately obvious.5e 
2 MD 51; cf. QSt 3, 544f. 


9 Above, ch. I 2, n. 69. 

^! Reidemeister (52) says of the irrational: “It cannot be illustrated, only thought and 
inferred.” Becker's illustrations, consisting of empty squares, are quite different from 
other pebble diagrams (cf. MD 52 with 4off). 

55 Above, ch. I 2, n. 39; VI2, n. 17. 

58 Von Fritz, too (AnnMath 1945, 25 5), thinks that the irrational was first discovered 
in geometry; see below, ch. VI 3. For Plato, the expression Ghoyo. damrep ypappai is 
already proverbial (Rep. 534d); and doóuperpos is also a term coming from geometry. 
If it is äppnros (Rep. $46c), “ not expressible (in numbers)," this presupposes the existence 
of the corresponding object. True to its ontological basis, Greek mathematics, unlike 
the modern, only develops concepts for "existing" magnitudes, 
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2. Pythagorean Arithmetic 


Only the propositions about the perfect numbers and u . 
irrationality give mathematical substance to the " doctrine o nel: " i 
even”; without them all we have is a remnant of very EIER) p 
disconnected theorems. Becker himself believes that Euclid ae 
proofs; but how simple it would have been for a pre-Luc ane 
mathematician to put the propositions about the odd and even n i 
systematic paradigm of deduction! The proof of a n X 
proposition on perfect numbers presuppose this Be 
do not belong to the oldest stratum of Pythagorean arit vam ‘he 
“doctrine of odd and even” only later became part of deductive 
mathematics, influenced by the mos geometricus. 


je 


( There remains the division of numbers into odd and even, dude 
in which one might, in spite of all, see the b dA s ii 
theory; it is confidently attributed to Pythagoras e : kn z 
very point can be refuted by philological means. i all me p 
speculation the odd number is more highly valued; it on a 5 
the limit," is the male element, and stands in the column oft s 50 $ 
In all this is preserved, as shown both by anthropological para a rom 
folklore and linguistic observation, an ancient and widesprea p 
of number lore.58| But in the Greek language the even at is 
“well-structured,” äprios, and the odd is "excessive, mepırrös;, in 
normal usage dprios is unequivocally the one with e cong 
tion, and epir7ds is negative, representing a transgression o t c norm. 
Thus Greek terminology for even and odd is in its tendency as 
ally opposite to the Pythagoreans’ numerical theory. acer ad 
is easily comprehensible from everyday use: dividing in} R r ron 
time immemorial had an important role in practical li e, an : 5 
no surprise that the words for “half” are built on a special root, is 
is not true of either “third” or “fourth.” In Greek lands it was o e 
necessary to match two semi-choruses in a ritual s or to i 
pairs in an agon—in Plato's view this is the sort of example upon w 


57 Heath, Math. I 70: “The distinction between odd (mepıaaös) and o o 
doubtless goes back to Pythagoras.” Rostagni, Verbo 27: this i x n mdi 
igi i ica” ight won 
ienti i ne pitagorica” (though one m 
scientifico, tutti sanno essere d'origi g | i 
“scientific value” in the Pythagorean tradition). See also Sarton, Hist. 204 


58 h. I 2; below, ch. VI 4. , 
pe Gee bs see Solon 3.39 Diehl, Theognis 154, 946; on mepicods, Empedocles fr. 


is signi : aù Kal ra à émioracat üprıa 
13. Line 18 of Cleanthes’ hymn to Zeus is significant: a) kai rà mepıooa érior. p 


deivar. i 
a "n 
80 #utous is Indo-European in root and meaning. 
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Vi, PITIHAGURBAN NUMBER THEORY 


children should practice calculation, Either the procedure is successful, 
because the number is “symmetrically constructed,” or one person 
is left over—reperredesP lt did not need a Pythagoras to produce the 
insight that the problem "comes out right” with 2, 4, 6, 8, or 10 
persons, but not with 3, $, 7, or 9. Just asin Latin, English, and German, ®® 
the Greck distinction between even and odd grew out of elementary, 
everyday caleulations; but then, among the Pythagoreans, it took on a 
different and unpredictable significance.** 


The term Aóyos, in its mathematical sense of "relation, ratio, pro- 
portion," has been attributed by von Fritz to the Pythagoreans, and, 
conjecturally, to Pythagoras himself95 Its origin lies, he thinks, in 
Pythagorean musical theory: the Aóyos, a “Mitteiling von etwas 
Wesentlichem an einem Gegenstand,” “the communication of some- 
thing essential about a thing " (81), is, in relation to music, the numerical 
ratio present. If one knows this, he knows the nature (Wesen) of the 
interval, and can reproduce it. And similar reasoning holds in the 
rcalm of geometry; the ratio 3:4:5 determines the shape of a right 


81 Pl. Leg. 819b. 

*: Cf. Hes. fr. 278 M.-W. (from the Melampodia): púpioí eiow dpilyóv, àràp pérpov 
ye uéduwos, els de mepiooeve: (i.e. the bushel measure holds 9,999 figs). 

*? Neither par and impar nor gerade and ungerade are borrowed from Greek. English 
odd comes from the Old Norse, and originally designates the third or other “odd” 
man in a council, whose vote decides in case of a tie (NED VII 58ff). 

84 Epicharmus plays with the ideas of odd and even (DK 23B2 = fr. 170.7ff Kaibel = 
Alcimus FGrHist 560F6 = D.L. 3.11; cf. above, ch. III 3, n. 58; the authenticity of the 
fragment was denied by Wilamowitz, among others, Platon II 28.2): «ai» mòr dpiluóv 
ris mepıgadv, al 86 Mjs, mòr apriov morÜéuev Afj Yadov 1) kal rv ómapyovaáy Aafletv, 3 
Soxet xd roi y «&8 > würös elpev; ... Luckily, in this case we know the comic context 
in which the words occurred. A debtor is trying to free himself of his debts by using 
the claim that he is no longer the same person; we know from Chrysippus (ap. Plut. 
Comm. not. 10832; cf. Pl. Tht. 152d-e) that this mepi aùfýoews Adyos did occur in Epi- 
charmus. When something is added or subtracted, what is left is no longer the same thing; 
all of us are constantly gaining weight . . . and so on. The proposition is proved from two 
examples, involving number and size respectively. This restriction is not specifically 
Pythagorean, but essential to the argument, which is only valid with relation to quantity. 
The further subdivision of numbers into odd and even seems less essential (Rostagni, 
Verbo 28f), and therefore an indication of external, presumably Pythagorean, influence; 
but, for the idea to be clear enough for the comic stage, it was necessary that the general 
concepts be replaced by something more specific. This is why the idea of measure is 
expressed from the start as raxvatov and the idea of number as even/odd. By the addition 
of a single pebble a number changes from odd to even or the reverse; it is precisely 
the notion of odd and even which makes it clear that the very smallest alteration signifies 
a fundamental change. Even if one were to assume that there is a relation between this 
passage and the Pythagoreans, the “number theory" presupposed would be the inductive 
and graphic, rather than the deductive. See also von Fritz, RE XXIV 203-205. 

85 ABG 1955, 81ff (cf. RE XXIV 199). 

66 Though not in a practical way; cf. Aristotle, cited above ch. V 1, n. 62. 
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triangle, and with its help one can reproduce the right anple. Thus the 
Aéyos would be "the group or bundle of numbers that lie hidden in a 
thing, by use of which it can be not only described but reproduced 
(83). 

Now a distinctive feature of the Grecks’ calculation of proportions, 
and in particular of Pythagorcan musical theory, is the occurrence of 
certain terms like &mirpıros Adyos, émóy8oos Adyos, and the more general 
Emiuöpos Aóyos, which from a German or an English point of view 
seem odd. Their sense is quickly evident; emirpırov, for example, 
“a third in addition," means ı + $ or 4. But the question remains, 
what made these ratios so important that they alone, in the Greck 
language, have special names, while a fraction like 2, unlike $ (eni- 
meumrov), can only be expressed in a cumbersome circumlocution. 
The answer is simple: they were terms used in the calculation of 
interest. Whoever lends money expects to get his principal back and 
a specified fraction of it in addition. This could be erirpırov ($, or 
334 %),87 enimeumrov ($, or 20 %),°® more usually éfexrov (4, or 16$ %),6° 
sometimes éóy8oov (2, or 124 %),7° at the lowest émBékarov rókov 
(interest of ig; this was what the gods received).”? It is certain that the 
practice of loaning money at interest went back before the time of 
Solon; and, though there is no direct evidence, it can hardly be 
doubted that the expressions mentioned were in use that early—long 
before the day of Pythagoras.” Thus when terms like this turn up in 
a musicological context—erirpirov and émóy8oov in Philolaus (fr. 6) 
and the general émuiópios Aóyos in Archytas (A19)—they are borrowed 
from everyday speech. 

But the calculation of interest is in fact called AoyiZeodaı : Aoyiowpar 


87 Xen. Vect. 3.9, Isaeus fr. 79 Sauppe, Arist. Rhet. 1411417. 
$8 Xen. Vect. 3.9. 
6 Demosth. 34.23. 
70 Demosth. 50.17. 
71 IG 12 377.12 (434/432 B.c.); cf. IG VII 4263 = SIG? 544 (Oropus, 3rd century B.C.): 
whoever lends the city money at this rate becomes mpófevos kai evepyérys; IG IX 
61a79, Arist. Rhet. 1411217, Oec. 1346b32. 
' 72 de Beo Tò ondaron. IG I 45.25 (446/441 B.C.), 39.35 (446 B.C.), Xen. Hell. 
1.7.10 et saep. émSéxarov means here simply “a tenth,” as éninejarrov means “a fifth . 
(Ar. fr. 201 — Harpocr. s.v. énineunrov, with further refs.; also IG vil 3073.1 = SIG 
972.1); but it is precisely the tenth or fifth that must be added, extra, because the other 
party lays claim to it. In the Sagras battle, the Locrians outbid the Crotoniates by vowing 
a ninth—evarevew instead of Sexarever (Justin 20.3.3). ; 
7? That proportion was used at this time is also shown by the expression érguópor 
(on which see D. Lotze, *Hektemoroi und vorsolonisches Schuldrecht," Philologus 
102 [1958] 1-12). 
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roby TÓKOUS, says Strepsiades. ‘The officials who calculate the interest 
2 Bon: ius are called Aoyurrat? and the calculation itself is 
oyos."* Heraclitus writes: "Ihe turning : 
half is carth, half burner , . . (Earth) is faa a ene 
: is measured 
to the same proportion as it was before it became earth” (kal uerpé, 
eis róv avrov Aóyov dkotoy mrpóoÜev v 3) yevcodaı yfj)." Here dic iih B 
matical sense of the word is clearly present. Later one said Kara ne 
adröv Aoyov,?® or simply dvd Aéyov “in the (ascending) sequence of 
calculation." Thus éníérpiros Aöyos means “calculating at BS "1 
Aóyov &Sdvae means “render account,” and &8 ye m : is = the 
state of the account.” The sense “calculation” comes from the b 5 
sense of the root Aey- almost more directly than the sense “word. 
But Pythagoras has nothing to do with all this. | 


The connection of Proportion and music, resulting in the equation 


of dıdormpa with Aóyos, remains to the credit of the Pythagoreans; 
and in one aspect of the theory of proportion, the doctrine of "iu " 
Pythagorcan influence is a possibility. The three Keoörnres, the adii: 
metic, geometric, and harmonic means, are generally fended in the 
tradition as a discovery of Pythagoras.9? The fact that all three ‘bans 
have a role in the Tímaeus*! could rouse suspicions about the tradition 
involving Pythagoras himself. But Theaetetus already knew th 

system of the three means, and used it, ina rather forced din as i» 
point of departure for his classification of irrational lines ;82 thus the 


7a ] 
E B inu a Rie e to the elementary techniques of calculation learned 
s " e mination i i 
fede os a and most difficult part was the calculation of interest 
78 IG I? 324.1, 72 (426/422 B.c.). 
^ Pi, Ol. 10.11. 
" DK 221331. The suppl j j 
: pplement «yj», i 
Maced Rt Yfj^, rejected by Reinhardt (Hermes 77 [1942] 16), 
IGR : 3 AM a 
i " dus (423/422 B.C.); xarà Adyoy THs Terayueuns dmodopns, Hdt. 2.109; Aóyov 
B n dt. 3 142f; IG P 91.25 (decree of Callias). Cf. Hdt. 1.134, 2.13, I 68 á 
is Mf. 4451: Aékro 8 åpiðuóv. Cf. esp. karadéyew, KardAoyos. an 
n ae Sm. 113ff, Nicom. Ar. 2.21ff, Iam. In Nic. 100 15ff. 
i « geometric mean as Seouds, 31c-d: i ican i 
een Hos, 31c-d; the arithmetic and harmonic means, 36a, 
"This is attested by E i 
y Eudemus in a fragment preserved only i i i 
n an A 
oe by Wehrli): Pappus, Comm. on Euclid X, ed. G. Tne: and uL E 
ma ae ee by Woepcke, Paris, 1855) 1.1 p. 63: “it was inb ee 
actetus who distinguished the powers (i.e. the s ich a 
1 l h €. quares) which are con i 
length, from those which are incommensurable (i.e. in length) [this is piger 
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means are presumably older, and they are closely related to Pythagorean 
music theory. ‘The name of the “harmonic mean" is to be explained 
directly from the latter; the Mese is the harmonic mean of the octave 
Nete-Hypate.9? In fact, it is attested that Archytas and Hippasus 
introduced the term dppovxy peodrys in place of the older ómevavria 
peadrns*4 and the series 6, 8, 9, 12 is presupposed in the experiment 
which Aristoxenus ascribes to Hippasus.®* If this third and most 
complicated of the means was known, then the two others surely were. 
It would be conceivable that the harmonic mean was discovered in the 
context of Pythagorean music theory;? but it also has another use: 
along with the arithmetic mean it provides increasingly closer approxi- 
mations of the square root;®® and, if, as Iamblichus says, the “most 
perfect proportion," 12: 9 = 8: 6, was introduced by Pythagoras from 


the apotome to harmony, as is stated by Eudemus, the Peripatetic.” Also, 2.17 p. 138: 
“those who have written concerning these things declare that the Athenian Theaetetus 
assumed two lines commensurable in square and proved that if he took between them 
a line in ratio according to geometric proportion, then the line named the medial was 
produced, but that if he took (the line) according to harmonic proportion, then the 
apotome was produced.” On the concepts medial, binomial, and apotome, see Euclid 
10; on the connection with the three means, Junge-Thomson 17. This fragment of 
Eudemus is important because its content is independent of the Theaetetus of Plato and is 
thus reliable evidence for the existence and importance of the mathematician Theaetetus. 
It ‘was cited by Sachs (135, 177), Frank (272; cf. above ch. V 2, n. 41), and von Fritz 
(RE V A 1354f). 

83 Le., if one assigns the larger number to the Nete (above, ch. V I n. 47): 6 is 
Hypate, 12 is Nete, 8 (the harmonic mean) is Mese, and 9 (the arithmetic mean) is 
Paramese. 

8% Jam. In Nic. 100.22 = DK 18.15: 4 wore uev Ümevarria Aeyouévg . . . md 88 rôv 
mepi " Apxórav aödıs kai "Immacov áppovuc] petaxAnBeioa, Also Archytas fr. 2, DK I 
435.20f: rpira 8’ ónevavría (uéan), av xaAéovr. dpuovucáv; I 436.8f: á 8’ Ómevavría, 
&v xadodpev üppovırav, In two other passages Hippasus and Archytas are named together, 
in reference to the doctrine of means (Iam. In Nic. 113.16ff, 116.1ff). Tannery concluded 
from this (MSc II 190, HScH 394) that Archytas must have cited Hippasus. Actually, 
Iamblichus states in the two later passages, in contradiction to his own earlier account, 
that Hippasus and Archytas had already discovered the fourth, fifth, and sixth means 
(cf. n. 92); but it is possible that he himself misunderstood his source.—Philolaus, too, 
knew the harmonic mean (A24). 


85 Above, ch. V I, nn. 33-34. 
8 Hippocrates of Chios extends the idea of the geometric mean to that of the “two 


mean proportionals" (not a: x = x: b, buta: x = x: y= y: b), in order to solve the 
problem of the duplication of the cube; thus, even before his time, the geometrical 
mean was known and used for "doubling the square," ie., for determining square 
roots. 

87 Music theory soon led, inevitably, to the series 6, 8, 9, 12. It is obvious that 9 is the 
“mean” between 6 and 12; but from a musical point of view it is just as clear that, as the 
octave (6 : 12) is divided by 9 into fifth and fourth, so it is divided by 8 into fourth and 
fifth—daevarriws (cf. Philolaus fr. 6). Thus the expression Umevavria peadrys was 
meaningful in music too. 


8 Cf. C. Müller, QSt 2 (1932) 281ff; Becker, MD 6sf. 
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Babylon,’ we may be on the track of something genuine, namely 
that the arithmetic and harmonic mean were used in Babylonian 
calculating technique to find the square root.®? If so, a rule used in 
Babylonian calculation has been transposed into Pythagorean number 
speculation, just like the rule involved in the “Pythagorean theorem. "? 
The original name itself, ömevavria peodrns (“subcontrary”), is com- 
prehensible from its use as a tool in calculation; one forms first the 
"numerical mean,” then its appropriate "reversal." Here too, then, 
Pythagorean musical theory is an outgrowth of practical methods of 
calculation. The further development of the doctrine of means only 
begins with Eudoxus; the accomplishment of the Pythagoreans 
around and after Hippasus is rather in the application and interpreta- 
tion of known methods than in the foundation of a theory of numbers. 


An unquestionable piece of scientific Pythagorean arithmetic is 
Archytas’ proof that a superparticular proportion cannot be divided 
into equal parts by a mean proportional.?? In contrast with the inductive 


9? Jam. In Nic. 118.23f: eöpmpa 8° aùrýv dacw elvar BafvAoviaw xal 86 Tudayéspov 
mpwrou eis “EAAnvas &ABeiv. The proportion in question is, greater number: arithmetic 
mean = harmonic mean: smaller number, or, greater number : harmonic mean = arith- 
metic mean: smaller number (also, therefore, greater number x smaller number = 
arithmetic mean x harmonic mean). The Babylonians did not know the concept of 
proportion (Becker, Arch. f. Mus.-W. 1957, 156); but the “mean” may very well have 
been employed in calculation. 

9? Becker, MD 65. 

?! Above, n. 9. 

* He discovered the fourth, fifth and sixth means: Eudemus fr. 133 = Procl. In 
Eucl. 67.5ff = D22 Lasserre; Iam. In Nic. IO1.Iff (above, n. 84); Nicom. Ar. 2.28 and 
Iam. In Nic. 113.16ff only call the arithmetic, geometric, and harmonic means “ancient.” 
Philip of Opus also wrote Meoöryras (Suda s.v. diAdaodos). The seventh to tenth means 
were discovered, according to Iam. In Nic. 116.4ff, by the IvBayopiol Myonides and 
Euphranor, not only later than Eudoxus but also later than Eratosthenes; not all Pythag- 
orean arithmetic is pre-Platonic. It does not seem possible to discover any further detail 
about Myonides and Euphranor (though a Euphranor wrote a Hepi adAdv, Ath. 4.184e; 
cf. also Nicom. Ar. 2.28). —Thymaridas, whose édv@qua is mentioned at Iam. In Nic. 
62.18, has been placed “in the time of Plato or somewhat earlier” (Tannery, MSc 
I tooff, II 192; HScH 396; also Becker, QSt 4, 165f; MD 43f), because the proposition 
in question can be proved by a (complicated) pebble figure; but for the chronology this 
does not mean any more than a mere possibility. Heath, Math. I 94, lays down that the 
terminology used about the émávésua by Iamblichus agrees with that of Diophantus 
(probably 3rd century A.D.); and Diels (DK I 447 n.) emphasized that the definition of 
the nords as mrepaívovao. moodrns, which is ascribed to the same Thymaridas by Iam. In 
Nic. 11.2, cannot be dated earlier than Plato. Thymaridas is named as a pupil of Pythagoras 
at lam. VP 104, and edifying anecdotes about him are given at Iam. VP 145 (after the 
“tripartitum” D.L. 8.9 ?) and 239; in the catalogue of Pythagoreans (p. 145.5) he is 
listed as a Parian. How tradition and legend got connected with a specific mathematical 
problem remains a mystery. 

9 Archytas A19 -- Boeth. Mus. 3.11. Sce also ch. V. 
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pebble games, a general proposition is here proved deductively, and 
the numbers, represented by letters, are obviously thought of as 
line segments, as in Euclid.” A number of arithmetical concepts, like 
proportion, divisibility, the smallest numbers in a given ratio, relative 
prime, and mean proportional, are confidently handled; the structure 
follows conventional order: statement of what is “given,” statement 
of theorem, proof; and the method of proof is the reductio ad 
absurdum. Above all, Archytas presupposes a whole scrics of arith- 
metical propositions and expressly cites an auxiliary theorem.™ 
Tannery, who called attention to the proof of Archytas transmitted 
by Boethius, concluded from this that Archytas must have had a kind 
of Elements of Arithmetic,” and van der Waerden undertook to recon- 
struct, systematically, this number theory presupposed by Archytas, 
coming to the conclusion that in all essentials the material of Euclid’s 
seventh and eighth books must already have been in existence; book 7, 
he thought, “existed in written form before 400 B.c.” and “had been 
taken over by Euclid without significant alteration.”®* Book 8 was 
the work of Archytas himself.?? If this were correct, we should have 
an imposing edifice of Pythagorean arithmetic of an entirely different 
kind from what Speusippus, Aristotle, Theo, and Nicomachus lead us 
to expect. 

It is impossible to discuss in detail here the analysis of Euclid and 
the problem of evaluating his work as a mathematician ;1° but we may 


9% Unlike Euclid, the author designates with letters not the ends of line segments 
(“line AB”), but the segments themselves; DE means the number D plus the number E. 
This is not, however, an ancient feature (as maintained by Tannery, and van der Waerden, 
MtAnn 1947-1949, 134), but the method followed by Boethius (also Mus. 4.2, in the 
translation of Sect. can. 3). Every exposition in the history of mathematics “ modernizes. 

% To be sure, the structure can be the work of the intermediate source. . 

% Archytas A19: “. . . qui enim sunt minimi in eadem proportione, quibuslibet aliis 
numeris, hi primi ad se invicem sunt," corresponding to Eucl. 7.22. 

9% Tannery, MSc III 249; cf. Heath, Math. I 90; Eucl. II 295; Becker, MD 44f. 

98 MtAnn 1947-1949, 146. 

9 Ibid. 149; cf. SA 153ff, RE XXIV 284-285. EM 

100 Yan der Waerden, SA 197: "Euclid is by no means a great mathematician, 
though he is “the greatest schoolmaster known in the history of mathematics" (196). 
This judgment calls for contradiction; the Elements does constitute a scientific achieve- 
ment, rather than merely a schoolbook. And it is based in part on a mistranslation. In 
the scholium to Euclid, p. 654.8 Heiberg, one reads, after the account of the discovery of 
the regular solids by the Pythagoreans and Theaetetus, EörAeidov Se emiypdderaı Kat 
roöro Tò BıßAlov bid 7d aroıxewön rdéw Emredeıkeva, “This book too [sc. 13] bears 
Euclid's name, because he gave it the order of oroıxeia” (see Burkert, Philologus 1959, 
189ff). C£. Schol. Eucl. p. 73.4 (after Proclus 69.4ff), ovvýyayev eis arorgeiwaw, rab 
adrois xal ámoóe(£eis dkpifiearépas Emideis... Van der Waerden, however, translates 
(SA 173), “ This book also carries Euclid’s name, because he embodied itin the Elements, 
as though he had taken it over from an carlier author without alteration or addition. 
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refer once more to the lange nomber of mathematicians who were 
active in the brief period between Plato and Euclid"! Several of these 
were concerned, precisely, with writing or rewriting oroueta.9? The 
miracle of Pythagorean arithmetic would indeed be amazing, if in 
spite of this, Euclid had taken over “without significant alteration” 
expositions that were over a hundred years old. 

Here we are confronted again with a basic problem of mathematical 
history: to be sure, it can be shown with perfect exactitude what 
propositions Archytas must have been presupposing as proven—but 
only on the presupposition, on our part, that Archytas built up a 
complete theory of number, in accordance with the demands of 
Euclidean precision. Even the suggestion that Archytas was concerned 
to prove a proposition in number theory is a dubious formulation. 
Bocthius cites the proof in the context of music theory; and among 
the works of Euclid, it is found in the Sectio canonis, not in the number 
theory of the Elements. There is no question that for Archytas the 
musical application of the theorem—the indivisibility of the intervals 
of the octave, the fifth, the fourth, and the whole tone—was of 
primary importance. To what extent he was able to refer to a pre- 
viously existing arithmetic, and to what extent he understood and 
fulfilled the demands of a complete, deductive system, remains to be 
established. 

Scholars have laid emphasis on the fact that Archytas’ proof was 
identical with the one found in the Sectio canonis (3). Boethius, 
however, characterized Archytas’ proof as "nimium fluxa" and 
replaced it with another, consisting of a literal translation of the 
Sectio canonis% Thus the tradition which Boethius was following 
emphasized not so much the agreement as the difference between 
Archytas’ proof and that of the Sectio canonis and found Archytas’ 
inadequate. In order to understand Boethius’ criticism, we must 
compare the two proofs in detail. 

The first step they have in common: for the given superparticular 
proportion a:b is substituted that of the two smallest numbers in 


101 Above, ch. VI 1, n. 125. 

102 Eudemus at fr. 133 = Procl. In Eucl. 66.20 names Leon, at 67.14f Theudius, and at 
67.20ff Hermotimus. 

1? Van der Waerden, Hermes 1943, 169, and SA 153, concludes from this that like 
Euclid 8, the Sectio canonis mainly derives from Archytas (i.e., without the last 2 sentences; 
above, ch. V 1, n. 22), while Frank sees in the musical theory of Archytas the sharpest 
kind of contrast to the “‘Platonically” influenced Sectio canonis (above, ch. V 1). 


104 Boeth. Mus. 4.2 p. 303.19ff. The whole passage, Sect. can. 1-9, is translated by 
Boethius at Mus. 4.2. 
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the same ratio; min — a:b, ‘The proof continues, in the Setio 
canonis, as follows: (1) m and n are by definition, ax the smallest 
numbers in the given ratio, prime to each other.!" (2) According. to 
the definition of the superparticular proportion, the difference between 
m and n is a common divisor of m and n. (3) Thus m — n = i. 
(4) Accordingly there is no mean proportional between m and n, 
(5) and by extension there is none between any numbers that stand 
in the same ratio, a: b.t% Archytas, for his part, first establishes step 
(2), mistakenly introducing, in the statement of the reason, the concept 
* minimi.”10 Then he sets up proposition (3), as an assertion and proves 
it in detail, by reductio ad absurdum of the opposite. This is a basi- 
cally superfluous repetition? made necessary by his view that ris not 
a number. The only crucial statement is (1), which is cited in full. 
After another repetition," steps (4) and (5) follow without detailed 
rationale; the necessary, and not quite evident, auxiliary theorem is not 
cited! B 
The repetitions here could be regarded as no more than a stylistic 
defect, but the fact that necessary and nonnecessary presuppositions 
are not distinguished strictly is more disturbing; and for this reason we 
can hardly suppose that it is only some copyist's fault that the necessary 
auxiliary theorem is not cited. A particularly arresting formulation is 
found in the citation, in Euclid, of another lemma: "qui enim sunt 
minimi in eadem proportione quibuslibet aliis numeris, hi primi ad se 
invicem sunt, et solam differentiam retinent unitatem.”™ Tannery 
excised the last five words as absurd," !!? and the more recent para- 
phrases leave them out;!4 but the criticism of Boethius, that is, that 


105 This depends on Eucl. 7.22. 

108 Citing Eucl. 8.8. 

w DK La 35: "quoniam igitur sunt minimi in eadem proportione C, DE et sunt 
superparticulares . . .” Only their superparticularity is necessary for the conclusion. . 

108 DK I 429.36: “DE numerus C numerum parte una sua eiusque transcendit; sit 
haec D”; then 429.38: “si enim est numerus D et pars est eius qui est DE, metietur p 
numerus DE numerum, quocirca et E numerum metietur; quo fit, ut C quoque metiatur; 
utrumque igitur, C et DE numeros metietur De : m 

10 DK I 429.37f: “dico quoniam [örı] D [i.e., m — n] non erit numerus sed unitas. 
The proof of irrationality in Eucl. 10 App. 27 proceeds in a quite ars manner. 

“igi itate transcendit. 

110 DK I 430.5: “igitur DE numerus C numerum unita . 

111 Le., Eucl. 8.8; cf. n. 106. In the list of propositions presupposed by Archytas which 
van der Waerden sets up (SA 111), the auxiliary proposition Eucl. 8.8 is one of the most 
important links. 

12 DK I 430.3; cf. Eucl. 7.22. . . 

113 MSc III 248. (He thinks this is an interpolation by Boethius; but shall we suppose 
he made interpolations only to argue against them?) 

14 E.g. Heath, Math. I 215; van der Waerden, SA III. 
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of his Greek source—confused as it is takes this very sentence as its 
point of departure? The difference of the “smallest numbers in a given 
ratio" is not of course 1 in every case, but only in the superparticular 
ratio. Did Archytas perhaps, as he previously introduced the idea of 
"minimi" when dealing with the superparticular ratios (above, n. 
107), think of superparticulars when dealing with “minimi” and so 
formulate a conclusion which was only applicable to the former?“ 
In any case, athetesis is no suitable way to get rid of the problem. This 
is to create the illusion of a perfect mathematical clarity and obstruct 
our view of a mathematics still feeling its way along an uncertain 
path. 

Archytas’ achievement is not to be underestimated. A start was made 
on the way toa general theory of numbers, such as we find in Euclid; 
but it is certain that the perfection of Euclidean form had not yet been 
reached, and that the similar proof in the Sectio canonis was regarded 
as a basic improvement. Archytas’ number theory grew out of his 
music theory, and a complete, systematic structure is not to be expected. 
Was Archytas the first, using the methods of proof suggested by a 
highly developed geometry, to create a deductive theory of number of 
which Philolaus still had no suspicion?!" The name “number theory,” 
dpiOudv Bewpla,48 appears to come from Xenocrates, following Plato 
in his demand for a “ pure,” logical and deductive treatment of numbers, 
above and bcyond the realm of sense impression—6éa. rûs rv dpWpav 
pvcews.° Thus the number theory stemming from Archytas—like, 


"8 Boeth, Mus. 3.11 P. 286.7ff (no longer included in DK): “Et secundum Archytae 
quidem rationem idcirco in superparticulari nullus medius terminus cadit, qui aequaliter 
dividat proportionem, quoniam minimi in eadem proportione sola differunt unitate, 
quasi vero non ctiam in multiplici proportione minimi eandem unitatis differentiam 
sortiantur, cum plures videamus esse multiplices praeter eos, qui in radicibus [mvbuéves = 
minimi, Archytas A17] collocati sunt, inter quos medius terminus scindens aequaliter 
eandem proportionem possit aptari. Sed haec, qui arithmeticos numeros diligenter 
inspexerit, facilius intellegit. Addendum vero est, id ita evenire, ut Archytas putat, in 
sola superparticulari proportione; non autem universaliter est dicendum." Perhaps 
Boethius did not himself understand his “reprehensio” (285.8). The concluding sentence 
is correct; what Archytas (apparently at least) expressed in general terms, that the “differ- 
entia" of the " minimi" is one, is valid only for the superparticular proportion. 

"Tt would also be possible that an intermediate source transposing Archytas’ proof 
into the later (orm created the confusion; or that archaic terminology was misunderstood, 
and Archytas meant, with a phrase like ózéyew THv wovdSos Stagopdy, the “common 
divisor 1" (the common divisor is found by alternate subtraction). 

"7 Above, ch. V 2. But the title "Apıdpoi is also found in Democritus (Bir o). 

"Ihe programmatic title of a work of Xenocrates (D.L. 4.13). 

! PL. Rep. $256; on the subject in general, aside from Rep. 522c et seq., Phib. s6d, 
Tht. 19d, Epin, 990c. When Plato, at Rep. 525c, cites of Trepi radra dewoi, the “ profes- 
sionals,” for their axiom that the monad is indivisible and fractions arc not allowed in 
the calculation of proportions, he may well mean the same Pythagorcans he speaks of at 


446 


60 Pythagorean Geometry and Mathemathal Secrets 


in a sense, Pythagorean philosophy in general—achieved. its final 
form in Platonism. Before Archytas there were number games 

. . 7 IB,“ " : 
accompanied by the “interpretation” of, and “reverence” for, number. 


3. PYTHAGOREAN GEOMETRY AND MATHEMATICAL SECRETS 


A passage of Iamblichus, to whose Aristotelian provenance we have 
already drawn attention, reads as follows: 


of 8é IIvdaydpeioı 8uxrpüjavres Ev rots uaÜjuac. kal ró Te arpıßes 
TÀv Aóycv dyamıoavres, dri óva elyev dmodelfeıs dv uereyewlLovro 
avdpwmoı, kal Suodroyovpeva óp&vres [Evioov] rà nepi THY dppovíav, 
Gri dv apıduiv, [kal à mepi rv dybw pabýpara dia <dıa »ypaupérov], 
Sws atria TOv övrwv radra drjÜncav elvat kal rds roírwv dpyds Bore 
TÔ BovAouév« Oewpetv ra dvra müs exer, els radra BAerréov elva, rods 
apıduods [kal rà yecperpospeva. clôn Tv dvrwv] kal Aóyovs, Sid rò 


85Aof00a« mavra Sia Todrwv. 


The Pythagoreans, having devoted themselves to mathematics, and 
admiring the accuracy of its reasonings, because it alone among 
human activities knows of proofs, and seeing [equally] the facts 
about harmony, that they happen on account of numbers, generally 
admitted [and (seeing) the mathematics of optics depending on 
(dia)grams], they deemed these (facts of mathematics) and their 


—————————————————————M———————————— 


Rep. 530, i.e. the circle of Archytas. A udras mpaypareia in relation to Aoyıapoi is 
also mentioned by the Xenophontic Socrates (Mem. 4.7.8).—The assertion so often 
repeated, that Plato differentiated Aoyıorıxy, as the practical art of calculation, from 
apı@unrıry, as the theory of number, and that the latter was an achievement of the 
Pythagoreans (Tannery, HScH 381; Heath, Math. I 13f; Dodds, Gorg. 199; K. Vogel, 
“Beiträge zur griechischen Logistik," SbMü, math.-ph. K1., 1936, 361f; Becker, MD 45), 
is an error long ago corrected (J. Klein, “ Die griechische Logistik und die Entstehung der 
Algebra," QSt 3 [1936] 23ff; A. Wedberg, Plato's Philosophy of Mathematics [Stockholm, 
1955] 22f). Plato demands mathematics as pure theory for Aoyea Tuoi as well as for 
apıdunricn, and there is a practical “arithmetic” as well as a theoretical art of calcula- 
tion," or "logistics." (Phlb. 56e). The difference between arithmetic and Aoywruci 
corresponds to that in everyday language between "counting" and calculating. 
(Charm. 166a, Gorg. 451b; cf. Rep. 522e, Epin. 978e; the two together, Rep. 522c-e, 
525a, Phdr. 274c, Hp. mi. 367a; Aoyweriot alone, Euthyd. 290c, Rep. 525b, Pol. 2596 
Tht. 145a; cf. also Rep. sıoc: of mepi... Aoytopods .. . Umodenevor TÓ Te mepırröy Kal 
Tò dprtov ... with Tht. 198a-c: dpWunrixy as the emiorium dpriov kal mepırroß). The 
differentiation of theoretical arithmetic and practical “logistics” was set up by Geminus 
(by contrast to the “Pythagorean” quadrivium: Prod. In Euel. 38.185 Geminus- 
Anatolius ap. Hero Def. 135.5 p. 98 Heiberg). Olympiodorus foisted it onto Plato 
(Olympiod. In Gorg. 450b p. 31.4ff Norvin; cf. Schol. Charm. 165¢). 
3 Tam. Comm. math. sc. p. 78.8-18; cf. above, ch. I 2, n. 112. 
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principles to be, generally, causative of existing things, so that 
whoever. wishes to comprehend the true nature of existing things 
should turn his attention to these, that is to numbers [and the 
geometrical entities among existing things] and proportions, because 
it is by them that everything is made clear. 


In the two places where geometry is mentioned the course of the 
argument is deranged. 'To begin with the second, Aóyovs (“ propor- 
tions”) is without an article, and, as regards the sense, is intrusive 
after the clearly established dichotomy of arithmetic and geometry; 
and amidst the Aristotelian formulations the phrase rà yewperpotpeva 
cid rav övrav sounds like late Platonism.? To delete the offending words 
gives rods dpiðpoùs kai Aóyovs, which belong together and suit the 
context. In the earlier passage, too, there are several difficulties. The 
word ëvwov is peculiar and unexampled,? and örı destroys the conti- 
nuity.* rà epi ri öl pabýuara is not only unclear, but factually 
wrong; it is not the fact that mathematics is mathematical or geometri- 
cal that moved the Pythagoreans so deeply, but that an everyday 
concern like music, impinging on us directly through the senses, turns 
out to conform to mathematical rules. Thus rå repi Thy dy pabúpara 
is not truly analogous to rà ep! rjv dppoviay. Again, to delete the 
reference to geometry not only makes gov superfluous, but gives a 
smoother and more meaningful sentence. Aristotle, in the Metaphysics 
(985b31), names the connection of music and number as one of the roots 
of Pythagorean speculation, but never brings this into relation with 
geometry.’ Aristoxenus, too, in the one relevant passage remaining 
to us (fr. 23), speaks only of " concern with numbers," which Pythagoras 
especially “honored” and advanced. It seems likely, then, that Iam- 
blichus, in a passage drawn from Aristotle, added the references to 
geometry, so as to emphasize the many-sidedness of Pythagorean 
palýpara, whereas in the original testimony geometry plays no role, 
in contrast to that of arithmetic. 


“rd yewperpovpeva is a school term from late antiquity. Sce Plut. Quaest. Plat. 1001- 
1002, Procl. In Enc. 211.4, Hero Deff. 1 p. 14.19, 136.51 P. 150.17, Geom. 2 p. 176.1 
Heiberg. 

? Vitelli suggests ér’ foov. Perhaps é£ toov? 

* Festa deletes dre. 

^ Aristotle classifies dzrrikd. with geometry (as dpuovucd. with arithmetic: An. post. 
73b16, Met. 997b20, Met. 1078a14, An. post. 78b37, Phys. 194a8ff). He speaks of “ geo- 
metrical optics"; but he never mentions Pythagoreans in this connection. 


"It has been shown above (ch. I 2, m. 75) that the doctrine of mépara was 
not Pythagorean, 
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The most important achievement that we know of that was made 
by a Pythagorean in the field of geometry is the famous solution, by 
Archytas, of the problem of doubling the cube." Successful accomplish- 
ment of this task, talked of for at least a generation but never yet 
performed, stimulated further action. The improved solutions, from 
Eudoxus and Menaechmus to Eratosthenes, do not diminish but 
confirm the credit of the xp@ros eüperis. But the mathematician who 
was Archytas’ immediate predecessor in this regard was Hippocrates 
of Chios. It was he who had reduced the problem of doubling the 
cube—or finding 4/2—to that of the "two mean proportionals," 
and thereby given it a planimetric sense which first made the solution 
possible. Thus Archytas, in his decisive geometrical achievement, is 
not the representative of a special, Pythagorean tradition, but of the 
main tradition of Greck geometry in general, represented in his time 
by Hippocrates of Chios; and, if he was successful, it was probably 
mathematica quadam facultate, non pythagorea. 

The real problem of Pythagorean geometry, therefore, in the 
history of thought and of mathematics is this: are we to assign the 
well-attested geometrical accomplishments of Pythagoreans to the 
time before or after Hippocrates of Chios? Only in the former case 
could we speak of the Pythagoreans as founders of Greek geometry ; in 
the latter, it is only a matter of individual contributions to the develop- 
ment and perfection of something already there, quite respectable 
achievements but on an equal basis with others, and themselves 
dependent on older and more basic work. Only Heidel put the problem 
in this fashion;? “Pythagorean geometry” is usually treated, as 
though this were perfectly natural, before Hippocrates. It is assumed 
that he had before him at least the content of the first four books of 
Euclid, and that these are of Pythagorean origin.!? This is in spite of 
the fact that the tradition names Hippocrates as the first author. of 
cTou eta. 

Citing Eudemus, Proclus refers two passages in the first book of 
Euclid to the Pythagoreans—though not to Pythagoras. These are the 


7 Archytas A14 = Eudemus fr. 141 = Eutocius In Archim. III? 84 Heiberg. On the 
problem of duplication of the cube, see Heath, Math. I 244ff; Becker, MD 75ff. To be 
sure, Archytas’ construction cannot be executed with ruler and compass. 

8 Hippocrates, DK 42.4 = ps.-Eratosth. Epist. ad. Ptol. ap. Eutocius In Archim. IH? 
88.17 Heiberg; also Procl. In Eucl. 213.7ff (not in DK). 

? Heidel, AJP 1940. 

10 Tannery, Géom. 106ff (cf. above, ch. VI 1, n. 44); Rey 240 (despite his skepticism in 
principle, 230ff); van der Waerden, SA 135; with reserve, Heath, Math. I 166ff. 
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proof for the sum of the angles of a triangle! and the method of 
application of arcas. l'he same Hudemus may be the source of a few 
further reports about discoveries of the Pythagorcans—not of Pythag- 
oras—in Proclus and the scholia to Euclid. The whole fourth book 
of Euclid is Pythagorcan, as is the proposition that 6 equilateral 
triangles, or 4 squares, or 3 regular hexagons, will fill the plane about 
a given point; and the three regular solids tetrahedron, cube, and 
dodecahedron!® (the two others, octahedron and icosahedron, are 
ascribed to Theactetus). A common origin for the tradition about all 
these propositions is suggested by their close interdependence. The 
content of the fourth book is the relationship of the regular polygon 
and the circle; the exhaustion of the plane by regular polygons pre- 
supposes the proposition about the sum of the angles of a triangle, and 
leads naturally to the construction of regular polyhedra; and the solution 
of quadratic equations by the application of areas is a presupposition 
of the construction of the regular pentagon as well as of further 
problems in the construction of polyhedra. 

It is very likely that these data are incomplete. Proclus’ detailed 
commentary on Euclid is extant only for the first book, as is true of 
Pappus' commentary on book ro (in Arabic translation). The scholia, 
which of course draw from the commentaries, have a habit of omitting 
just those details which are useful for the history of mathematics; so 
that it may have happened that Eudemus’ reports of Pythagorean 
discoveries in the other books of Euclid have been lost. On the other 
hand, the Pythagoreans, as predecessors of the "divine" Plato, were 
extremely important for Proclus, who regarded the word pa8nuaruoj 
itself as Pythagorean in origin." Therefore he would surely not have 
let slip any opportunity to mention Pythagorean achievements. This 
authorizes us to surmise that Eudemus, and the intermediary sources 


1 Prod. In Eucl. 379.2 = Eudemus fr. 136 = DK 58B21 (Eucl. 1.32). 

™ Procl. In Eucl. 419.15 = Eudemus fr. 137 = DK 58B20 (Eucl. 1.44); cf. Iam. Comm. 
math. sc. p. 75.21, Plutarch, above, ch. VI 2, n. 7. 

13 It can be shown that the scholia to the first book are mostly from Proclus (cf. e.g. 
above, ch. VI 2, n. 6), and those to the tenth book from Pappus (cf. e.g. below, n. 57). 
Both cite Eudemus. 

1 Schol. Eucl. 273.3: eöpmpa 8€ roôro rò BıßAlov r&v ITubayopelwv, 273.13: rà &Àa 8e 
Gewpripora Tod mporeunevov PiBriov of’ (read ts’) dvra Mvbayopeiwv evpypara. This 
testimonium is missing in DK, and not mentioned by Heath (Math. I), van der Waerden 
(SA), or Becker. 

15 Procl. In Eucl. 304.11 (cf. Arist. Cael. 306b4, Eucl. 1.1 5, porism). 

; 1 Schol. Eucl. 654.3: rpla 8è r&v mpoeıpyuevam €’ oxynuárav rev IIvdayopeiaw Eoriv, 
$ re kúßos xal ý mupapis kal rò Ömberdedpov, Qearrýrov Sé 76 re ókrdeBpov koi rò 
eixoodedpov. Cf. ch. I 3, n. 116; on xpotá, “plane surface,” see ch. I 3, n. 96. 

V Procl. In Eucl. 45.58; cf. above, ch. VI 1, n. 119. 
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for history of mathematics dependent on him, * did not have anything 
more to say about Pythagorcanism in the first book of Euclid. tliis in 
turn gives us certain clues to the evaluation of Pythagorean contribu- 
tions in the Euclidean corpus: there are two Pythagorean theorems in 
the first book, and other propositions, proofs, and constructions are 
ascribed to Thales or Ocnopides. The fourth book is Pythagorean, as 
the fifth is from Eudoxus.!? What we are concerned with, then, is 
certain individual, restricted portions, to be ranked along with what 
other mathematicians "discovered"; there is no reason to posit a 
unique contribution by the Pythagoreans or a substratum of Pythag- 
orean Elements. More than once, before Euclid, Zroiyeia had been 
written, and each time their structure and methods of proof had been 
thought through again.?° 

The chronology of these Pythagorcans is not guaranteed by any 
external testimony;?! whether we go up to the early fifth century or 
down to the fourth, everything depends on combinations. Since 
Theaetetus, who was still very young in 399 B.c. and fell in battle in 
369 B.C., brought to completion the treatment of the regular poly- 
hedra, the “‘Pythagoreans”’ in question must be placed earlier. Eudemus 
names Theaetetus, Archytas, and Eudoxus, mentioning their individual 
accomplishments, so that the anonymous Pythagoreans probably 
belong to the time before Archytas. The decisive question of their 


18 Proclus surely did not use Eudemus directly. Tannery (Géom. 18ff) concluded that 
Geminus was the intermediary. 

19 Schol. Eucl. 280.7ff: rò àé BıßAiov Evdebou rwés eüpeow elvar Aéyovai . . . 

2 The basic stock probably goes back to the Zroueta of Hippocrates of Chios, which 
were the first of their kind (Eudemus fr. 133 = Procl. In Eucl. 66.7: mpáros yàp 6 
‘Immorpäarns Tv uvypovevopévwv Kal arowe(a. ovvéypoijev). Von Fritz shows (ABG 
1959, 72ff) that the first books of Euclid underwent a thorough revision after the time of 
Aristotle, perhaps at the hands of Euclid himself. 

21 Procl. In Eucl. 419.15 = Eudemus fr. 137: &arı pèv dpxata, $aaiv oi nepi rov Edönuov, 
kai ris Tv IIvdayopeiwv povons edpypara radra. This sounds as though Eudemus had 
been speaking of "ancient" Pythagoreans; but Proclus’ next words, dad 8é rovrww xai 
of vewrepor . . . refer to Apollonius of Perga. Thus the word apxata comes from Proclus 
(or Geminus), for whom the Pythagoreans are simply, as a group, "ancient" (cf. 419.21f, 
420.22£).— When von Fritz writes, on Eudemus’ fragment 136 (AnnMath 1945, 258), 
* Eudemus . . . attributes to the early Pythagoreans the proof . . .” the word “early” 
does not correspond to anything in the Greek text.—According to Aristoxenus the 
“last Pythagoreans" were living about 366/365 B.C. (above, ch. II $, n. 43). 

22 Cf. Sachs 88ff; von Fritz, RE V A 1352f. 

23 Theaetetus, above, ch. VI 2, n. 82; Archytas: Eudemus frr. 60, 65, 141; Eudoxus: 
Eudemus frr. 133 and 148. The indefinite expression “ Pythagoreans” could have the 
same explanation in Eudemus as for Aristotle (above, ch. I 4): where he cautiously uses 
this expression, the persons in question themselves referred to "Pythagoras." But he 
could also mean Archytas; cf. above, ch. I 2, n. 106, on Eudemus fr. 60. It is also con- 
ceivable that Theodorus of Cyrene is at least included in the expression (above, ch. VI 1, 
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relation. to Hippocrates of Chios depends on inner criteria, on the 
relation of concepts, propositions, constructions which scem to be 
presupposed by the Pythagoreans or by Hippocrates. In a closed 
system like geometry, so many combinations of the same propositions 
are possible, and so many proofs for the same conclusions, that it is 
never possible to establish chronological priority with mathematical 
certainty. 

The application of areas was known to Plato,?4 but Hippocrates of 
Chios, for a problem soluble by this method, used the method of 
“inclination” or “ verging” (vedars) ; it looks as though the application 
of areas was at least not fully developed in Hippocratcs.?* A special 
case of the application of areas is the construction of the golden section. 
The star-pentagon or “pentagram” and the dedecahedron play a role 
in Pythagoreanism, but both figures had been known, in a purely 
empirical way, for centuries,?9 without any mathematical construction. 
Euclid gives the construction of the golden section, and therefore of the 
regular pentagon, in book 4, which is ascribed “as a whole” to the 
Pythagorcans; and it depends on constructions in book 2. Hippocrates 


eee 


n. 12). In spite of this, Frank’s formulation is too sweeping: “What is ordinarily called 
Pythagorean mathematics is in essentials the work of Archytas, Theaetetus, and Eudoxus" 
(232). Theaetetus is never called a Pythagorean, and Eudoxus is treated in the tradition 
as an original thinker. 

a4 On the idea and the method of the application of areas, see Heath, Math. I 1 soff; 
Becker, MD 60ff; van der Waerden, SA 118ff. Euclid 2 has a generalized and therefore 
more complicated form of the application of areas.—mrapareivew, Pl. Rep. $272; a specific 
problem, Pl. Meno 86e (cf. Heath, Math. I 298ff; Becker, Gnomon 28 [1956] 225). Stopıoyes, 
to which Plato alludes here, is a method developed by Leon, one of his contemporaries 
(Eudemus fr. 133 = Procl. In Eucl. 66.22). Just as Plato learned from Eudoxus in the field 
of astronomy (above, ch. IV 2), so in mathematics he learned from his contemporaries, 
not from "ancient" Pythagoreans. 

? Heller, AbhBln 1958, 9. comes to the conclusion that Hippocrates still did not know 
the method of application of areas. See also Becker, MD sof. 

" Above, ch. H 4, n. 81; below, n. 65. That the magical efficacy of the pentagram does 
not depend on mathematically exact construction is shown by the fact that they are often 
drawn quite irregular. Sce, e.g., the Gallic coins in W. Deonna, Bull. de P Ass. Pro Aventico 
16 (1954) 47; he also mentions (p. 24 n. 4) an empirical method of casting metallic dodeca- 
hedra, with no recourse to Euclidean geometry.—Heath conjectures that the “golden 
section" was a discovery of the Pythagoreans (Math. I 160f, Eucl. 2.97ff); cf. Becker, 
MD 03. Heller, AbhBln 1958, 9f, tries to reconstruct an earlier veöaıs construction of 
the regular pentagon. In Eudemus fr. 133 = Procl. In Eucl. 67.6 we read, (Ei8o£os) ra 
nepi tiv Ton apxıv AaBovra mapa. IlAdrwvos eis mAndos mpoNyayer kai rats dvalvoeoı 
én’ aráv xproduevos. Sachs (97, 128f), Sarton (Hist. 442f), and Heller (AbhBlu 1958, 12f) 
interpret this as referring to the golden section, which would imply that the report of 
the scholium on Eucl. 4 (above, n. 14) was false. But the formulation in Proclus is so 
general that this conclusion does not hold up. The topic may be the new, systematic 
development based on Eudoxus! new theory of proportion (as Heller thinks), or it could 
be the systematic development of Eucl. 2. In the first 11 of the 14 propositions of the 
second book the problem is the division (réuvew) of a line! 
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surely knew essential parts of the second book, but not necessarily 
the content of the fourth. Plato seems to know the golden section! 
The proposition about the angles of a triangle seems to be simple 
and fundamental; Aristotle knows it in the “Euclidean” form, differing 
in a small detail from the Pythagorean;?? still, in what follows in 
Euclid nothing depends on it except the proposition about the occupa- 
tion of a plane about a point by regular polygons (above, n. 15). It 
obviously became important in the time of Aristotle for the fundamen- 
tal questions of geometry, which lead to the formulation of the 
Euclidean parallel postulate.9? The relation of Eudemus’ "Pythag- 
oreans” to Hippocrates remains ambiguous. 

There is no such ambiguity in the comparison with the achievements 
which Eudemus ascribes to Oenopides. These constructions are so 
elementary that Tannery concluded Pythagorean geometry must 
really have been a strictly guarded secret of the school, and therefore 
inaccessible to Oenopides.*! It is stated that Oenopides stole from 
Pythagoras the determination of the ecliptic, which shows that he must 
have measured its angle. The usual approximative value is the arc of a 
regular fifteen-angled figure; and it is with the construction of such 
a polygon that the fourth book of Euclid, whose origin is Pythagorean, 
closes. This presupposes Oenopides' result; Pythagorean achievements 
in geometry are later than Oenopides, and also hardly earlier than 


2? Namely Eucl. 2.12-13 (the extension of the “Pythagorean theorem” to scalene 
triangles) and 2.14 (the transformation of rectangle into square, construction of mean 
proportionals, and the geometrical construction of square roots)—the culminating 
propositions of the second book. 

28 The simplest interpretation of the mathematical allusion at Hp. ma. 303b relates it to 
the golden section (Heath, Math. I 304; more complicated: E. Strycker, Mélanges Boisacq 
[Paris, 1937] 317-326). s ; 

?? Heath, Aristotle 23ff, on Arist. Met. 1051a24, dvdyew. The necessary auxiliary line 
is drawn from the base of the triangle upward in Eucl. 1.32, in Eudemus fr. 136 through 
the apex of the triangle and parallel to the base.—Geminus (Eutocius on Apollonius, 
II 170.4 Heiberg) states that the proposition about the sum of the angles of a triangle 
was first proved separately for equilateral, isosceles, and scalene triangles, mpórepov ev 
TQ laonÀeópq) mai wédw Ev TO ioookcAet Kai Üarepov Ev TÔ oxaAqvQ. This may be spun 
out of a passage of Aristotle, which mentions this merely as a logical possibility: ovd 
dy rıs Seif Kad’ éxaarov tò tpiywrov amodeikeı 1) jd Ñ Erepa Sr. Bio Spdas éxet Exanron, 
TÒ iodmAevpov xwpis Kal TO akoAqvés Kai 76 icookeAés, omo olde rò Tpiywvov ort 8o 
ópÜais . . . (An. post. 74a25ff). See Heath, Math. I 136, Eucl. I 319f, following Heiberg. 
But Becker has shown that the individual proofs can be grasped easily and clearly from 
considerations of symmetry (Grdl. 27, MD 39). 

3 See Heath, Math. I 339, 358, 375, Eucl. I 191; I. Tóth, “Das Parallelenproblem im 
Corpus Aristotelicum," Arch. for Hist. of Exact Sciences 3 (1966) 249-422. Archytas 
addressed himself to the problem of the infinity of space (Eudemus fr. 65). 

31 Tannery, Géom. 86; DK 41.12-14 (Eudemus fr. 138); above, ch. VI 1, nn. 128-130. 

32 Le. 24? (correct value, 23? 27’ 3”). 
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Hippocrates of Chios. "They belong in the period, approximately, 
between 430 and 400 mes: it remains obscure what individuals are 
lurking beneath the general appellation. of “Pythagorean” (above 
n. 23). l 

The most important "discovery". was that of the application of 
areas. Scholars now agree that the point of these exercises is primarily 
algebraic; they provide an equivalent for quadratic equations. In 
Babylonian mathematics they had been solved algebraically, and the 
individual examples of the application of arcas correspond exactly to 
the methods developed there. Thus the * geometrical algebra" of the 
Greeks is revealed as the transposition of Babylonian techniques of 
calculation into geometrical form.* The occasion for the development 
of this scemingly complicated "geometrical algebra" was the dis- 
covery of the irrational, which made impossible, according to Greek 
views, the solution of quadratic problems by use of number. In fact, the 
dicovery of the irrational is also ascribed to Pythagoreans, or even to 
Pythagoras himself; but the actual situation is extremely hard to grasp 
because of the profusion of ancient legend and allegory, and the modern 
conjectures they have inspired. The ancients speak of this situation in 
terms of “secrecy” and “treason,” the moderns of the “Grundlagen- 
krisis der griechischen Mathematik.” 

Pythagorean lore was at least in part secret, as is attested by Aristotle 
and Aristoxenus, and as is natural in an archaic social order. On the 
other hand, Pythagorean “secrecy”? was undoubtedly misused in 
later times, as a carte blanche to permit the publication of forgeries as 
newly discovered books, and brand the discoveries of later thinkers as 
plagiarism of Pythagoras. Names that occur in such context are 
Empedocles, Philolaus,3® Oenopides,®® a certain musical theorist 


33 This was Heidel’s conclusion, AJP 1940, 18. 

** Fundamental is Neugebauer, QSt 3, 245ff; cf. ExSc 147ff; S. Gandz, Osiris 3 (1938) 
460-470; van der Waerden, MtAnn 1947-49, 131f; SA 124f; RE XXIV 286-288: above, 
n. 24. The expression "geometrical algebra" has been current since Zeuthen. Van der 
Wacrden calls the Pythagoreans the “transmitters of ancient Babylonian algebra to the 
Greek world” (MtAnn 1940-1941, 160; cf. MtAnn 1947-1949, 132). Neugebauer is 
hesitant:, "My answer to this question cannot be proved by documentary evidence" 
(Ix Sc 147); so is G. Junge, Osiris 8 (1948) 316-321). A more direct kind of appropriation 
of Babylonian arithmetic is represented by the Pythagorean number series (above, ch 
VI 2, esp. nn. 9 and 43). ie 

?5 Above, ch. II 4, nn. 96 ff. 

36 Above, ch. III ı, nn. 28 ff. Burkert, Philologus 1961. 
joo aa FGrHist 566F14 = D.L. 8.54 (AoyokAonía); Neanthes FGrHist 84F26 = 

.L. 8.55. 

38 Above, ch. III 1, n. 28. 

% Above, ch. IV 1, n. 37. 
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called Simos" and Plato! ‘The oldest authorities are ‘Vimacus of 
Tauromenium and Duris of Samos, who both seem to show a local 
patriotic partiality to Pythagoras. It is significant that, in the case of 
Oenopides, Eudemus, the carlier witness, has nothing to say of pla- 
giarism. A morc famous and morc important story is that of the mathe- 
matical treason of Hippasus, bringing with it the impressive anecdote 
that he was drowned at sea, as punishment; and this same story is 
bound up with the discovery of the irrational. 

The discovery of the problem of the irrational in geometry, and the 
development of the ability to cope with it, is a fundamental accom- 
plishment of Greek mathematics which holds a lasting fascination for 
modern historians of science. The tradition of secrecy, betrayal, and 
divine punishment provided the occasion for the reconstruction of a 
veritable melodrama in intellectual history. The realization that certain 
geometrical magnitudes are not expressible in terms of whole numbers 
is thought of as “une véritable scandale logique," bound to shake the 
very foundations of the Pythagorean doctrine, which maintained that 
" everything is number"; for to the Greeks, number and irrationality 
are mutually exclusive. Thus one comes to speak of a Grundlagen- 
krisis—a crossroads or dilemma as to the very foundations of Greek 
and Pythagorean mathematics in the fifth century! —and to see in 
the tradition about the death of the “traitor” a reflection of the shock 
and despair that this discovery must have brought: “ O that the irrational 


40 Duris FGrHist 76F23 = Por. VP 3 = DK 56.2: Pythagoras’ son Arimnestus is said 
to have set up in the sanctuary of Hera (on Samos) a dedicatory monument with the 
epigram 

IIvbayspew Bidos vids ’Apipvnords u’ aveßmre, 
moAAds é£evpow eivi Aoyoıs codias. 
roöro 8' dvelóvra Lipov róv dppovixdy kai róv kavdva aperepioduevov éfeveyketv ds 
idıov. elvat pév ocv érrà ras dvayeypappévas aoóías, did de rjv piav, fjv Eipos ódelAero, 
avvahavicbivat kai Tas das tas ev 7H dvaßyparı yeypappévos. Diels (DK I 445 n.) 
thinks the cofia: referred to are the peodryres, but the seventh of them was not discovered 
till after Eratosthenes (above, ch. VI 2, n. 92). The word xavebv suggests rather the calculation 
of a scale (as Wilamowitz, Platon II 94). There were therefore, aside from the Pythagorean 
musicologists, other dppovxoi in competition with them. 

41 Above, ch. III 1, n. 28. 

#2 Tannery, MSc I 268, Géom. 98, HScH 259; Arist. Met. 1021as: ó yàp dpiOuds 
ovpperpos. In Diophantus the expression occurs that the number sought yiverat où 
Pmrös (e.g. 4.10); see esp. Hasse~Scholz 65f; below, n. 71. 

48 Hasse-Scholz; cf. Heath, Math. I, 155; Brunschvicg, Étapes 45ff, Le rôle du pythagorisme 
dans l'évolution des idées (Paris, 1937) 21ff (chapter heading : “ Une découverte scandaleuse”); 
von Fritz, AnnMath 1945, 244f; Sarton, Hist. 283f; Becker, MD 13f, 71ff; Heller, AbhBlu 
1958, 11; Junge, C&M 1958, s3f (though at 67f, Junge rejects the idea of “ Geheimhaltung 
aus schlechtem Gewissen," and maintains, correctly, that the Pythagoreans were apparently 
not upset by the matter). 
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had never been discovered" ** But had the painful fact of its existence 
really been held as à carefully guarded arcanum imperii 24 

An important prop for this theory of a Grundlagenkrisis, and also a 
useful chronological point of reference, was the interpretation of the 
polemics of Zeno of Elea as relevant to the history of mathematics. 
This was inaugurated by Helmut Hasse and Heinrich Scholz, who 
argued that his critique was directed specifically against some “un- 
clean” (unsauber) mathematics of infinitesimals, by means of which the 
Pythagorcans supposedly attempted to escape the consequences of 
irrationality.*9 If this is correct, thc discovery of the irrational must 
have taken place before 460 B.C., which would fit in well with the 
conjectural dating of Hippasus.% 

More recent interpretation of Eleatic philosophy does not confirm 
the attempt to place Zeno in the history of mathematics. His argu- 
ments arc sometimes given a specific mathematical purport*® which is 
in no way suggested by his words, and which antiquity did not find in 
them, assigning him, as it did, to the ranks of the $voixoi rather than 
the paPmparicoi.5° Even when one distills out the purely mathematical 
content of his arguments, and does find the concept of the infinitely 
small and of the infinite series, still these series converge in a rational 
value, not in irrational proportions? Certain as it is that Zeno's 
arguments are relevant to mathematics and even contributed in a 
ccrtain way to the development of Greek mathematics, still, from 
the historical point of view ontology is prior to mathematics. 


4 Junge, C&M 1958, 53; cf. Heath, Becker, von Fritz AnnMath 1945, 260. 

4 “Im schlimmsten Sinn unsaubere Methoden,” Hasse-Scholz 10. 

** Hasse-Scholz 8ff, and J. Zafiropulo, L'École éléate (Paris, 1950) 178ff. On the other 
hand, Mondolfo (Inf. 238 )and Junge (C&M 1958, s4ff ) think that the fact of irrationality 
was not concealed but openly admitted, and that this stimulated the development of 
Zeno’s arguments.—Philolaus A26 aims to avoid the irrational, but this is not “unclean” 
mathematics; it is not mathematics at all. 

“ Von Fritz, AnnMath 1945, 245ff; cf. above, ch. II s, nn. 69-76. 

48 G. E. L. Owen, "Zeno and the Mathematicians,” Proc. of the Arist. Soc. 58 (1957- 
58) 199-222, calls Tannery’s thesis “an obstructive myth” (212); also sce G. Vlastos, 
Encyc. of Philos. VIN (New York, 1967) 376-377. 

* el moÀM Eorw (fr. 1, fr. 3) is supposed to mean “if it is legitimate to regard a line as 
an aggregate of infinitely many, infinitely small ‘atomic’ lines” (Hasse-Scholz 10); 
see above, ch. III 3. . 

5° Stressed by Heidel, AJP 1940, 25 n. 54; Hasse and Scholz maintain (12) that Zeno 
belongs in the history of mathematics, rather than in that of Sophism. 

?! Emphasized by Becker, Gnomon 27 (1955) 267. 

52 Zeno, to some extent, obstructed the development of the calculus of infinitesimals 
among the Greeks; and Archimedes uses his &bodos, which is equivalent to integration, 
only as a heuristic method, which must be followed by a rigorous proof (see, e.g., van 
der Waerden, SA 224f). 

53 Cf. above, ch. VI 1, n. 138; III 3, n. 54. 
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Furthermore, t is not attested in any ancient source that Hippasus 
discovered the irrational, or divulged this knowledge; side by side 
stand diverse accounts, mutually exclusive, of the secrecy and the 
publication of Pythagorean mathematics. According to the version of 
the Pythagorean mathematici, obviously recorded by Aristotle, 
Hippasus was the first to "publish and construct" the “sphere of the 
twelve pentagons,” that is, the dodecahedron; he was drowned at sea 
as a punishment for this offense, but got the reputation of being the 
discoverer. According to the contrary version of the acusmatici, 
Hippasus was clearly the man who, by his discovery, inaugurated a 
new trend in Pythagoreanism, different from the original. There is no 
direct mention, here, of the irrational, the “ betrayal” of which appears 
in a somewhat different account. Plutarch, who is our oldest witness 
for this, speaks of the secrecy, and the prohibition of putting doctrines 
down in writing, in the Pythagorean group: “And when their treat- 
ment of the abstruse and mysterious processes of geometry had been 
divulged to a certain unworthy person, they said the gods threatened 
to punish such lawlessness and impiety with some signal and widespread 
calamity.” We cannot equate this episode with that of Hippasus; the 
latter was a Pythagorean, so that his initiation into the “difficult and 
secret procedures" was therefore not any kind of " divulgement,” 
and his death was not a kowóv Kady. 

The next witness is Pappus:5* 


This science (or knowledge) had its origin in the sect (or school) of 
Pythagoras, but underwent an important development at the hands 
of the Athenian, Theaetetus ... Indeed the sect (or school) of 
Pythagoras was so affected by its reverence for these things that a 
saying became current in it, namely, that he who first disclosed the 
knowledge of surds or irrationals and spread it abroad among the 
common herd perished by drowning; which is most probably a 
parable by which they sought to express their conviction that firstly, 
it is better to conceal (or veil) every surd, or irrational, or incon- 
ceivable in the universe, and, secondly, that the soul which by error 
or heedlessness discovers or reveals anything of this nature which is 


54 Cf. above, ch. II s. lam. Comm. math. sc. p. 77.18 = Iam. VP 88: mepi 9 TImmáaov 
Aéyovaw, ds Av pev r&v Iludayopeiuv, id Sè rò éfeveyseiv Kai ypdipacbar mpdbrans 
agaipay rip dx rdv Sddexa mevrayóvav ámáAero kare BdAarrav obs ácefhjaas, 8ó£ay de 
AdBor cis eipuv, elvar Bé mdvra ereivov Tob dv8pós ... 

55 Plut, Numa 22, tr. Perrin. . 

55 T r, p. 63; 12, p. 64 Junge- Thomson (cf. above, ch. VI 2, n. 82). Pappus is dated, 
approximately, 300 A.D. 
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in it or in this world, wanders (thereafter) hither and thither on the 
sea of non-identity (i.c. lacking all similarity of quality or accident), 
immersed in the stream of the coming-to-be and passing-away, 
where there is no standard ol measurement. This was the considera- 
tion which Pythagoreans and the Athenian Stranger held to be an 
incentive to particular care and concern for these things. . . 


The scholia to Euclid have preserved an abbreviated version of the 
Greek text," and Iamblichus, too, knows the tradition Pappus is 
following. But he also has another, according to which the traitor 
was only symbolically killed—a tomb was erected with his name. 
Iamblichus sets the three versions side by side—the symbolic “death” 
of the betrayer of irrationality, the drowning of the man who revealed 
the dodecahedron, and the drowning of the one who divulged the 
fact ofirrationality.5® In addition, lamblichus has a different story about 
how Pythagorean geometry became known, without any quarrel or 
catastrophe: permission was given an impoverished Pythagorean to 
earn a living by giving lessons in geometry. It is conjectured that this 
version was originally related to Hippocrates of Chios.5? 


5 Schol. Eucl. 417.12ff: ràv yàp IlvBayopeiww Aöyos Tóv mp@rov ri nepil rovrov 
Gewpiay eis rolupaves eLayaydvra vavayiw Tepureaetv, kai tows Tvírrovro, Ste mäv TÒ 
dAoyov év TÔ mavri kal dAoyov xai dveiSeov kptmreobar diAet, xal et vis dv vx?) émópdpo: 
TH Tovro elder rhs Lwijs mpóxeiov xai $avepàv Toro momanraı, els róv THs yevécews 
Umodépero, mévrov kai rois doraroıs raórus kAleroi pedpaow, The double dAoyov 
of the manuscripts must be a corruption; but there were 3 elements in Pappus' sentence, 
too. Should we perhaps read &ropov as in Plutarch?—Probably we should read ém:Spapotoa 
for émépdpor. Heiberg’s conjecture was e ri... Vvxfj émSpapydy . . .; but in Pappus the 
subject is “soul. ”—An interpolation in Elias (In Arist. Cat. 125.12; CAG XVIII 1) reads: 
ds kal ris TOv IlIvÜoyopelov éxSods rò povdBiBrov rà mepi rõv dAdywv ypaupárav 
vavayi« Tepiémegev, cis rà ámóppyra éčopxnoápevos. The specific detail about the 
povópifAov probably stems from confusion with the ps.-Aristotelian De lineis insecabilibus 
(epi dropwv ypaupðv). 

58 Jam. VP 246f, evidence of their exeppnpoodyn: TÓv yodv mp@rov éexddvavra (sic) 
Tip Tijs cvuperpias Kal dovpperpias plow rois dvatlous Herexew av Aóyav odtws pasiv 
drooruyndiva, ws... xal tddov abrod kataoxevaobivar . . . (247) of de dace kal rò 
Öarudviov vepeofaa rois éfddopa rà ITvOaydpov momoanevos: pOapivar yap ds 
daefljaavra év daAdoan róv SyAdoavra Tj» Tob eixosaydvou adoractv- (this is repetition 
of the report about Hippasus, Iam. VP 88; above, n. 54; cf. Sachs 83, following Rohde, 
Q 168; thus the specification roöro 8' Fv dwdexdeSpov, Ev rdv névre Aeyouévow orepedv 
oxnpdrwv, eis aóatpav. Evreiveodar is the work of Iamblichus) vio. Sè rov mepi ris 
dAoyías kai Tis dovuperpias éfeimóvra. robro mabeiv Cic£av. 

5° Tam. VP89— Comm. math.sc. p. 78.1ff: Aéyover de of IvBoyópewi E£evnvexdar yewperplav 
obrws- amoßaleiv rwa Tijv odciay rôv IIuhayopelum, ds 86 roôr Hréxnce, Sobiva: abr 
xpnnarisaoda: dnd yewperpias. This stands in the context of the material taken from 
Aristotle, but is obviously an interpolation made by some compiler (as is the following 
sentence; above, ch. VI 1, n. 43); the Aristotelian passage is concerned with the difference 
between mathematici and acusmatici, but here one hears simply of “Pythagoreans.” To 
the report of Hippasus’ &£evyreiv is added a rival report of the efevnvexdaı of geometry 
in general, which takes no note of Hippasus. The preceding context has another sentence 
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Can we reconcile these various versions, in a spirit of Compromise, 
with the thesis that Hippasus discovered or made known the dode- 
cahedron "as well as" (“und ebenso”) the irrational ;*? or, as Kurt von 
Fritz ingeniously suggested, that Hippasus discovered the irrational 
in the casc of the dodecahedron, that is to say, of the regular pentagon?" 
The fact of irrationality, of infinite reciprocal subtraction, is casily 
seen in the case of the “Golden Section”; but there is no hint, in the 
tradition, that this was the point of departure for the discovery of the 
irrational. There are two branches of the story of the traitor: on one 
hand Hippasus, the dodecahedron, and drowning at sea, and on the 
other the discovery of irrationality but no name mentioned, and 
various reports about the nature of the penalty. The explanation of the 
offender’s death as symbolical is found in the report of Nicomachus, 
who referred to the letter of Lysis;® and the motif of drowning, of 
which Plutarch makes no mention, may also be an accretion to the 
story of the betrayal of irrationality. 

All the accounts involving some kind of mathematical secret and its 


(Comm. math. sc. 77.24) with the key word ékóépew: énéSwxe 88 rà pabýpara, éret 
efqvexOnoav, diccol mpodyovre pddtora, OedSupds re ó Kupnvatos xai ‘Inmoxpdrys 
ó Xios. The language has peculiarities (plural verb with neuter plural subject; ŝtoooi = do, 
an Ionic and poetic usage, in any case not Aristotelian; and an impossible participle in 
the dual). The content corresponds to Procl. In Eucl. 66.4 = Eudemus fr. 133, from whose 
source Iamblichus probably derived the interpolated passage. (This was noticed by 
Tannery, MSc VII 112, and von Fritz, AnnMath 1945, 245, though the latter wrongly 
attributes to Eudemus the preceding report about Hippasus, which is not closely connected 
with the sentence in question. See also Heller, AbhBin 1958, 7).—Aristotle reports that 
Hippocrates of Chios lost his property (DK 42.2); and this seems to be the source of this 
version (Sachs 120.1).—Tannery, MSc VII 115ff, Géom. 84f, HScH 124, takes the report 
seriously, and suggests that after the catastrophe of the Pythagorean rule, under the 
pressure of material need, the Pythagoreans published the supposed Tradition suivant 
Pythagore. (See above, ch. VI 1, n. 44.) 

60 Becker, MD 71. 

61 Von Fritz, Ann Math 1945; following him, Heller, AbhBln 1958, off: Junge, CGM 
1958, 42. 

9? To my knowledge, the connection of the regular pentagon with the irrational is 
never emphasized in the tradition. The paradigmatic example for the irrational is always 
the diagonal of the square (below, nn. 75, 81); and von Fritz, in an earlier article (RE 
V A 1813), assumed that the diagonal was “zweifellos” the point of departure for the 
discovery. 

63 Tam. VP 74f (from Nicomachus according to Rohde, Q 138; at lam. VP 253 = Por. 
VP $8, Nicomachus cites the letter of Lysis) and Clem. Al. Strom. 5.57 (from Nicomachus?), 
citing the letter of Lysis, which was addressed to a certain Hipparchus (Hippasus D.L. 
8.42; but Clement, Iamblichus, and the MSS of the collection of letters all have Hippar- 
chus). The latter had the temerity to Sayogig ¢iAocogey, and is given the threat, if he 
does not mend his ways, réBvaxás nor. The complete text is in Hercher, Epistologr. gr. 
p. 601-603; Thesleff, Texts 111-114. See Burkert, Philologus 1961, 1ff, where it is con- 
jectured that the letter was forged in the and half of the 3rd century B.C., as an intro- 
duction to the Hypomnemata. 
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betrayal share the same inherent improbability, which was perceived by 
Tannery.*! Fame and profit can only result from an invention if it is 
welcomed by an expectant public, so that a mathematical discovery is 
only of interest in mathematical. circles—mathematica mathematicis 
scribuntur. Nobody who is not already schooled in mathematical 
logic is going to be deeply impressed by the fact of irrationality. But 
if mathematical logic was already in existence, the soil was prepared for 
further development; and in mathematics it is especially easy for differ- 
ent students to come to identical results. If mathematics had been an 
exclusive possession of the Pythagoreans, its betrayal would have been 
meaningless; but if the problems and methods of deductive mathe- 
matics were already present outside the Pythagorean circle—a fact 
not to be doubted—then this é«dépew could at most hasten a process 
that was already going on. 

This dilemma, however, does not apply in the case of the dodeca- 
hedron. As in the case of musical discoveries (ch. V 1), the tradition 
about Hippasus, though surrounded by legend, makes sense. In the 
background of the mathematical problem of the dodecahedron there 
stands the dodecahedron as a cult object. Numerous dodecahedra 
made of bronze have been found in Gaul and thereabouts; and one 
made of stone has been found in northern Italy, dating back to pre- 
historic times. Their significance and use is unclear; the best con- 
jecture seems to be that they were a kind of dice, used for oracular or 
mantic purposes. In Plato's Timaeus the dodecahedron appears un- 
expectedly as the image of the whole (s 5c); it is widely supposed that 
the Pythagorean tradition was in his mind, the one that presupposed 
the Hippasus story and was not without relation to the Italo-Gallic 
region. The dodecahedron may well have been important as a 
avpBodrov in the Pythagorean school, like the pentagram; Hippasus’ 
offense was in analyzing the sacred object, publicly, by mathematical 
means. Whether he actually made a mathematical construction of it is 


% Tannery, Géom. 82f. In spite of this, he accepted the tradition of secrecy, because of 
the supposed “primitiveness” of the mathematics of Oenopides (n. 31). 

55 F, Lindemann, “Zur Geschichte der Polyeder und der Zahlzeichen,” SBMiü, math.- 
ph. KL, 26 (1897) 625-768, described 28 dodecahedra, including one of steatite from 
Monte Loffa, northern Italy, dated gth to 6th century B.C. (cited by Sachs 83f). On the 
(more than $0) Celtic dodecahedra, sce J. de Saint-Venant, Dodecaddres perlés en bronze 
creux. ajouré de l'époque gallo-romaine (Nevers, 1907); L. Saint-Michel, Bull. de P Ass. G. 
Bude 3rd ser. 4 (1951) 92-116; and W. Deonna, Bull. de l'Ass. Pro Aveutico 16 (1954) 
19-89, who makes it seem probable that they were used in a “jeu divinatoire.” Saint- 
Michel and Deonna ascribe the Celtic dodecahedra to Pythagorcan influences, but the 
prehistoric example would rather indicate that here, again, Pythagoras was dependent on 
older material. 

8 C£, eg., Taylor, Tim. 377-378. 


460 


9. Pythagorean Geometry and Mathematical Secrets 


uncertain!" and it is all the more doubtful whether, in this process, 
he stumbled onto the problem of che irrational. 

It is striking that in the accounts of the “betrayal of the secret of the 
irrational" the oldest, that of Plutarch, is the least precise, that Pappus 
speaks only of a legend which arosc as a result of the discovery, and 
that all the reports stress the deep significance rather than the facts of 
the matter.*? In Plutarch it is clear that the word dppyros, set in quotation 
marks, as it were, by Aeyópevas, is to be understood in a double sense. 
The “ineffable because irrational" is at the same time the “unspeakable 
because secret." Carefully guarded secret doctrines (dppyra)—which 
are dangerous to the uninitiate—played an important part, in Plu- 
tarch's day, in all the mysteries and similar organizations.9? Thus 
Pythagorean philosophy was, as Nicomachus puts it, dppmros év 
rois ormdeoı SiadvdayGeioa.?° Not that it was arbitrarily "forbidden" 
—drröppyros—but it was “unsayable.” The fascination of the dppyrov 
lies in the pretense to indicate the fundamental limitations of human 
expression, which are at the same time transcended by the initiate. 
It is no wonder that this fascination was felt in the realm of mathe- 
matics as well; Athenagoras reports of the Pythagorean Lysis thc 
definition, dpi&uóv dppwrov ópí[era. rév Ücóv."! This exciting double 
sense of the word dpprrros is what makes the story of the discovery and 
betrayal of the irrational an exemplum for Plutarch, and cven morc for 
Pappus, who is probably following some Platonic source. When we 
see that a name is not mentioned, and that the details vary from one 
version to another, it is tempting to think that it was precisely the 


° Sachs 82: “That the mathematical construction of the dodecahedron took place 
before that of the octahedron— when all the solids were known—is unthinkable,” She 
translates ypápaoðar “sich zeichnen” (83), and supposes that the Pythagorcans knew 
the dodecahedron only in an empirical way. The expression 8e8exdokvroi odaipui 
in Pl. Phd. 110b (cf. Plut. Quaest. Plat. 5.1.1003d), shows that (as today) balls for children 
were made in the shape of dodecahedra, of 12 pieces of leather; this makes it scem unlikely 
that the dodecahedron was first made known, outside of Pythagorean circles, by 
Hippasus. 

68 Pappus expressly cites the “ Athenian stranger” from Pl. Leg. 819d, and in general 
his exposition is strongly influenced by Platonism. a 

® dopyra iepa as early as Herodotus 5.83, 6.135, Aristoph. Nub. 302, Eur. I'T 41, Bacch. 
472, etc. On the dppyrov in Plato, see Friedländer, Platon I 63ff = I 59ff Eng. tr. From 
late antiquity, see for example Plut. De Is. et Os. 25: daa re nvoriois iepois 
mepıkoÄumröneva kat reAeraís äppyra Siaowlerar; De an. Procr. 4.10136 (the argument 
that the world was created, and therefore not eternal): ds ri 9ewóv kai dppyrov oldpevor 
deiv mepıkadünrew xai apveioßaı, Hippol. Ref. 1 praef. 1 (on the Gnostics) dmoxpumrev 
TÀ dppyra éavrÓv pvornpia... 

7 Nicom. ap. Por. VP 57 = Iam. VP 252. l 

71 Athenag. Suppl. 6 =- DK 46.4 =. p. 114.15 Thesleff. Of course this is as spurious as 
the other Pythagorean quotations in Athenagoras, but still apparently the carliest extant 


reference for the expression “irrational number" (see above, n. 42). 
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ambiguity of the word dppyros which provided the germ of the 
tradition, or at least that this was an influential factor in its develop- 
ment, One had the story of Hippasus as told by Aristotle, the Lysis 
letter with its threat of symbolice death, and, in general, the careful 
secrecy of the Pythagorean group. Pythagorean lore was dppnros 
like that of the mysteries, and the penalty of betrayal was death. 
Pythagorean lore was mathematical in nature, and in geometry dppyra 
play a role which is mysterious to a layman; how casy a step to equate 
the two senses of dppyros and create the story of the secret of the irra- 
tional and its betrayal! The authority of Eudemus fails us twice, in 
Pappus and in Proclus;?® but it may underlie the scholia on Euclid. 
Thus it is possible that he mentioned the fact of the Pythagoreans' 
discovery, giving the cuc for the development of the legend. But the 
involvement of Hippasus is scarcely better attested than that of Zeno, 
so that another apparent chronological foothold is lost. 

The deep significance of the discovery, so dramatically expressed in 
the catchword Grundlagenkrisis, is not attested in the sources. “N. owhere 
in the many passages about the irrational in Plato and Aristotle can we 
detect any reference to a scandal, though it would surely still have been 
known in their day."*5 In addition, the inherent connection of the 
problem of the irrational with Pythagorean speculation and philosophy, 
which some have supposed they saw, is doubtful. The so-called 
Pythagorcan theorem, when applied to a square, would necessarily 
lead to the irrational 4/2; but Babylonians, Indians, and Chinese 
knew the theorem without knowing about the irrational. Side numbers 


7? The comparison with the Eleusinian mysteries is drawn in the letter of Lysis, p. 
112.3ff Theslcff — Hercher, Epistolog. gr. p. 602.4ff = Iam. VP 75. 

"3 Pappus cites Eudemus for the achievement of Theaetetus (above, ch. VI 2, n. 82), 
but not in connection with the Pythagoreans (above, n. 56). After the introductory 
sentence on Pythagoras follows a citation of Plato (Tht. 143€); then Apollonius of Perga 
is mentioned, and Eudemus makes his appearance only after a second Platonic citation 
(Tht. 1476), so that the entire passage cannot be ascribed to him. See above, n. 68. 

4 Schol. Eucl. pp. 415. 7-416.13, characteristically speaking of ITvfayópew:; cf. the 
introductory sentence of Pappus (above, n. 56): “This science had its origin in the sect 
of Pythagoras, but underwent an important development at the hands of the Athenian 
‘Theactetus.” An expedient of practical geometry was to speak of two different 
“measures,” e.g. of the side and the diagonal of the square, Schol. Eucl. p. 416. 8-10, 
Arist. Met. 10$3a14ff (misunderstood by Ross, Met. II 283; not explained by Heath, 
Aristotle 218£), Pl. Parm. 140b-c. 

™ Reidemeister 30. Van der Waerden had opposed the theory of a Grundlagenkrisis 
(MtAnn 1940-1941, 155): “not a philosophical problem, but one that arose within the 
development of mathematics itself”. See also von Fritz, ABG 1955, 84f. The expression 
dÀoyot worrep ypappai seems almost proverbial as early as Plato’s Republic (534d). It is an 
important uá8nua, Leg. 819d; cf. Arist. Met. 983a19ff: od0£v yàp dv oürws davuaoeıev 
avp yewperpikös ds el yévovro Ñ dıdperpos perpyri. 
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and diagonal numbers belong in the same context but do they 
represent a way of understanding or of avoiding the irrational? ‘The 
arithmetical proof of the irrationality of Y2 is regarded as carly, 
but it docs not emerge naturally as a consequence of the Pythagorean 
pebble games." Music theory advances as far as the problems of the 
irrational, but stops there and declares them nonexistent."* The irrational 
belongs to the domain, not of arithmetic, but of geometry. 

For the Pythagoreans who were concerned with the number theory 
described by Aristotle, and for the cosmology summarized in the phrase 
“everything is number,” the irrational has obviously no importance. 
Eurytus, who cannot be dated earlier than about a generation before 
Archytas,?® tried to determine “the number" of specific objects, 
oblivious that the discovery of the irrational had long before cut the 
ground from beneath the Pythagorean theory of numbers. What is 
more, Aristotle, though he knew about it, did not use the fact of 
irrationality as an argument against the Pythagorean doctrines he 
criticizes, while the book On Indivisible Lines does use irrationality 
against the “atomic lines” of Kenocrates.8° Clearly Pythagorean 
number theory and deductive mathematics lie on two different planes; 
"all things are number" never means "all magnitudes are commen- 
surable.” In Pythagorean number theory the relations of existing 
things are interpreted, and the “nonexistent” is left out of account. 

In attempting to date the discovery of the irrational, we have the 
known fact that Theodorus of Cyrene proved the irrationality of 
square roots in the cases between 4/3 and 4/17, so that the proof for 
./2 was known before his time.*! Democritus seems to have been 


78 Above, ch. VI 2, nn. 14-18. 

™ Above, ch. VI 2, n. 54. 

78 Above, ch. V 1, n. 4. nn 

” DK 45. How far these Pythagoreans were from being true mathematicians is shown 
by the fact that their "units," according to Aristotle, “had magnitude, while even 
Protagoras presupposes a definition of the point, among geometers, as without extension. 

89 Ps.-Arist. Lin. ins. 969b33ff. Junge pointed to Eurytus, in this connection, as early 

Symb. Joach. 230ff); cf. C&M 1958, $7ff. 

5 api m dá As io ui method of proof Theodorus may have used, there has been 
a long discussion, not yet concluded, among modern scholars. Whereas Vogt (Bibl. 
Math. 1909-1910, to1ff) and Junge (C&M 1958, 42ff) reconstructed a geometrical proof 
making use of reciprocal subtraction, and van der Waerden (SA 142ff ) advocated an 
algebraic-mathematical method; von Fritz (RE V A 181 5ff), Cherniss (Rev. of Metaph. 4 
[1951] 411f), and A. Wasserstein (^ Theaetetus and the History of the Theory of Numbers, ; 
CQ 52 [1958] 165-179) favored an apagogic method analogous to the numerical proo 
of the irrationality of 4/2 (above, ch. VI 2, n. 47). The irrationality of 4/2 can very 
easily be proved for the square by the method of reciprocal subtraction (van der Waerden, 
MtAnn 1947-49, 689f, SA 127; Becker, MD 73f). The resulting S:éypapyea is identical 
to that of the “side” and “diagonal” numbers, above, ch. VI 2, n. 16. 
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concerned with the problem; but how far back into the fifth century 
we should date the discovery is an open question. IE we try to determine 
the position of Hippocrates of Chios, the results are as ambivalent as 
those relating to the problem of the application of arcas (above, n. 25). 
He obviously has no trouble constructing a line with a length equal to 
2,9 and %2 is also a geometrical problem for him. One finds the 
square root by constructing the mean proportional; " geometrical 
algebra" is on the way. But, on the other hand, Hippocrates uses a 
definition of the equality of ratios which is not applicable to irrational 
magnitudes. The problem in the theory of proportion which this 
raises was solved only by Eudoxus;® and a passage in the Academi- 
corum index seems to allude to a forward step between Hippocrates 
and Eudoxus: in Plato's time, it says, (MAdev eis kopußiv) . . . rà mepi 
[ro?s dp.]Üuo)s mpoßAyuara, rv "epi Elödoleov perdornodvrwy rév 
ald’ 'Ir]mo[xpá]rovs dpyatopóv.98 


5? He has a title (Brrp) mepi dAdywv Ypaupav kai vaaróv a’ B' (vaordv = mrukvóv, čv J. 
Vogt (Bibl. Math. 1909-10, 144ff) contests the reference of this to the problem of the 
irrational, since he wishes to show that the word GAoyos in the sense "irrational" is 
post-Platonic, overlooking Pl Rep. 534d. One can only guess how Democritus solved 
the problem: for a spatial atomism are S. Luria (QSt 2 [1932] 106-185) and Heath, 
Aristotle 79f; for the distinction of geometrical space from the atoms (following Simpl. 
Phys. 82.1, Schol. Arist. 469b14) are R. Philippson, Hermes 64 (1929) 177ff, and Michel 
675 n. I. 

85 ypappr podia Suvdwer, Eudemus fr. 140. 

84 Hippocrates takes his departure from the proposition that similar segments are 
related as the squares of their bases. The proof is that circles are related as the squares of 
their diameters: ws yàp of kúro mpös àAXijAovs Exovaw, odtws kal rà Sova Turpara 
Guo yàp runnard oTt TÀ TÒ abro pépos övra Tod kúràov (Simpl. Phys. 61.11ff; cf. 
Eucl. 7 def. 21; the exact proof was first offered by Eudoxus; for a conjecture about 
Hippocrates' proof, sce Becker, Gnomon 27 [1955] 267 n. 4). This sentence is regarded by 
Tannery (MSc I 399ff), Diels (ed. of Simpl. in CAG), and Becker (QSt 3, 411-419) as 
an addition of Simplicius, and Wehrli omits it. The ascription to Eudemus was defended 
by Rudio (Bibl. Math. 3 [1902] 1-62—where he weakens his argument with the claim that 
Tyo first means sector, and then in the following sentence segment; refuted by Tannery, 
MSc MI 119-130 = Bibl. Math. 3 [1902] 342-349). See also the discussion of Heath, Math. 
I 187ff. The citation from Euclid inserted by Simplicius ends before as yàp . . , The word 
eeikvuer (p. 61.8) is followed by the indication of the course of proof, which is followed, 
as a consequence (616 xai, p. 61.14; Wehrli and Diels have the citation of Eudemus take 
up with xai, without 8:6), by the sentence about the angles in similar segments. There- 
fore, the proposition using the definition of Proportionality, which is valid only for 
numbers, not for geometrical magnitudes (Euclid 7 instead of the general theory of 
proportion in book 5) may be regarded as evidence from Eudemus about Hippocrates. 
After Zeuthen, van der Waerden called attention to the passage, MtAnn 1940-1941, 
157f; cf. von Fritz, ABG 1959, 6off, 6of. 

85 See Becker, MD 102ff; van der Waerden, SA 187ff; Heath, Math. I 32ff. A “pre- 
Eudoxan" theory of proportion, which was applicable to irrational magnitudes, and 
which operates with reciprocal subtraction, was reconstructed by Becker (QSt 2 [1932] 
311-333; cf. Grdl. 79ff, MD 103f; von Fritz, ABG 1955, 92; van der Waerden, MtAnn 
1947-1948, 688f, SA 177ff, Heath is skeptical, Aristotle 8off). 

55 Page 16 Mekler. A perfectly certain restoration is hardly possible. 
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The conquest of the national in Greek mathematics, and along with 
it the development of “geometrical algebra,” clearly was a gradual 
process. ‘There were beginnings before Hippocrates of Chios, but the 
decisive breakthrough was later. ‘The Pythagorcans to whom Pudemu 
attributed the application of areas and perhaps also the ‘discovery’ 
of the irrational may well belong to this later period. Whether it was 
the same mathematician who first grasped the idea of the dedujerpor 
and “demonstrated” it by alternate subtraction ofside and diagonal of a 
square, who exploited the superiority of geometry to algebra in the 
development of the application of areas, and who perceived the 
difficulty that the dAoyor ypappaé do not fit into the calculation (ratio, 
Adyos)—or whether several men worked, one after the other, on these 
problems—we can no more answer these questions than we can give 
their names. But in any case, the beginnings of the development that 
is brought to a climax by Eudoxus are not far from Theodorus of 
Cyrene.?? This strictly mathematical development had little relation 
to the cosmological number theory of men like Philolaus and Eurytus. 
Pythagoreans made significant contributions to the development of 
Greek geometry, but the thesis of the Pythagorean foundation of 
Greek geometry cannot stand, any more than the legend of a great 
mathematics held secret. 


4. NUMBER AND COSMOS 


Aristotle represents the Pythagoreans’ number theory as arising from 
their study of exact mathematics,! and this relationship may well have 
seemed obvious, or even necessary. To be sure, there is no evidence, 
and no way of showing by philological means, that the Pythagorcans 


8? Frank concludes from a passage in Plato's Laws (819d) that in his time the problem was 
quite new, so that before 400 it was ‘‘completely unknown among those most keenly 
interested in scientific matters" (228): it was brought to Athens by Theodorus in 399 B.C. 
But since at least half a century elapsed between 400 and the composition of the Laws, 
the word dé in 819d cannot be pressed (cf. von Fritz, Ann Math 1945, 243 n. 6). Vogt, 
Bibl. Math. 1909-1910, dated the decisive discovery about 410, van der Waerden (MtAnn 
1947-1949, 153) before 420, and von Fritz, thinking of Hippasus, about. 450 (ABG 
1955, 84 n. 159). A simple point of departure for the discovery was provided by the 
traditional (partly Babylonian) approximative values for the diag onal of a square. When 
the Greeks endeavored to find an exact result to replace the ap proximations, they dis- 
covered the fact of incommensurability, in the same way that they recognized the squaring 
of the circle as a problem. 

1 Above, ch. VI r, n. 68. 
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were the originators of mathematics as a deductive science; and it is 
impossible to discern any relationship between the doctrine of trans- 
migration, which is reliably attested for them, and the science of 
mathematics. Number does, however, dominate the Pythagorcans’ 
general view of the world, In the relations among numbers they found 
the essence of musical harmony, and they knew or discovered a number 
of propositions that are mathematically significant. Is not this sedulous 
preoccupation with number precisely what we mean by mathematics? 
Do we not scc here, in epitome, the origin and basis of natural science? 
To this question we must answer no. 

Number and mathematical science are by no means equivalent. 
Numbers go back in origin to the mists of prehistoric times, but 
mathematical science, properly speaking, did not emerge earlier than 
sixth- and fifth-century Greece. People knew numbers before mathe- 
matics in the strict sense; and it was in the pre-scientific era that the 
“number mysticism” arose, or “number symbolism” or “numer- 
ology,” which continues even now to exert a certain influence.? No 
onc could overlook the fact that this kind of thing was present in 
Pythagoreanism; Aristotle names first of all, among the óuowópara 
which the Pythagoreans thought subsisted between numbers and 
things, the equation of certain numbers with 8uca«o0svy, puyù kal voôs, 
and xaıpos (Met. 985b27ff), and only with a “furthermore” goes on to 
add the mathematical theory of music. It is not necessary to attempt 
here a complete presentation of Pythagorean number speculation; in 
particular, the very luxuriant tradition from later antiquity can be left 


* In English the hybrid “numerology” has become standard, though the term “arith- 
mology," introduced by Delatte, would be preferable on philological grounds. There is 
no question of “mysticism” in the proper sense, involving union of the inner and outer 
world; and the “symbolism” referred to is not an arbitrary assignment of “signs,” 
but the discovery of apparently natural correspondences and interrelations (¢vce xai 
où võuw, Philolaus fr. g).—There is no comprehensive exposition of ancient number 
symbolism, like that provided by Dornseiff for letter mysticism (Das Alphabet in Mystik 
und Magie, 2nd ed., Leipzig, 1925). On particular topics, see E. Wölfflin, “Zur Zahlen- 
symbolik,” ALL 9 (1896) 333-351; H. Usener, “Dreiheit,” RhM 58 (1903) 1-47, 
161-208, 321-362 (cf. RAC s.vv. Drei, Dreieck). An exhaustive collection of material 
is W. H. Roscher, Die enneadischen und hebdomadischen Fristen und Wochen der ältesten 
Griechen (AbhLpz 21.4, 1903); Die Sieben- und Neunzahl im Kultus und Mythus der Griechen 
(AbhLpz 24.1 1904); Die Hebdomadenlehren der griechischen Philosophen und Ärzte (AbhLpz 
24.6, 1906); Enneadische Studien (AbhLpz 26.1, 1907); Die Tesserakonten und Tesserakonten- 
lehren der Griechen und anderer Völker (BerLpz 61 [1909] 17ff); Die Zahl 50 in Mythus, 
Kultus, Epos und Taktik der Hellenen und anderer Völker (AbhLpz 33.5, 1919); O. 
Weinreich, Triskaidekadische Studien (Giessen, 1916) 95ff; Germain passim. V. F. Hopper, 
Medieval Number Symbolism (New York, 1938, with a gocd summary of the ancient 
phenomena). 
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aside,® since the demonstrably ancient material, attested hy Aristotle, 
is sufficient to establish the basic facts. 

One is rof« and obula:4 two is 86€a;5 three is the number of the 
whole—beginning, middle, and end;® four is justice equal times 
equal—but it is also, in the form of the tetraetys, the " whole nature of 
numbers” ;? five is marriage, as the first combination of odd and even, 
male and female; seven is opportunity (xapós) and also Athena, as 
the “virginal” prime number;? ten is the perfect number, which 


3 For this tradition see, along with Zeller I 495-507, the works of Robbins and de Falco 
(above, ch. I 3, n. 22). The Theologumena arithmeticae gives the most detailed summary, 
and de Falco's apparatus provides a convenient key to the parallel accounts. Posidonius 
was involved in the transmission of Pythagorean number doctrine (Theo Sm. 103.16ff, 
Sext. Emp. Math. 7.93ff; above, ch. I 3, nn. 8ff), but the crucial attestations are earlier. 
Speusippus’ book Hepi IIvÜayopucóv dpiðuðv (fr. 4) was doubtless very important; 
but there seems to have been an indeterminable number of developments and revisions, 
many in pseudepigrapha (Prorus IIepi rs éfióouáBos, Th. ar. 57.15, Megillus IIepi 
åpıðpðv, Th. ar. 34.21; cf. Jerome Epist. 49.19). The origin of Pythagorean mathematics 
in number mysticism is emphasized by Joel, Geschichte der antiken Philosophie I (Tübingen, 
1921) 358ff; Rey 395; Schuhl, Essai 258ff; Junge, DtMath 342f; van der Waerden, SA 
93ff; Zeller (495ff), but cf. 453 n. 3; he treats the symbolism as “development and 
application" of the number theory, and Burnet refuses to see it as the starting point, 
regarding the musical discovery as primary (EGP 107f). 

4 The data given in Aristotle's treatises are supplemented by Alexander from Aristotle’s 
lost book on the Pythagoreans. At Met. 985b30 he speaks of ivy?) xai vos, upon which 
Alexander comments (39.13), vodv 8é xai oboiav &Aeyov rò & riv ydp jvy5v ws Tov 
voöv elre (sc. Aristotle). That is to say, Alexander corrects Aristotle; by Yuxn} xai vois, 
he means precisely voös (cf. Pl. Crat. 400a: voóv xai puxýv, referring to Anaxagoras’ 
Noös). This word was all he found attested; at the same time he supplemented Aristotle’s 
testimony with the word oveia; he is not paraphrasing, but commenting by the citation 
of further source material—obviously Aristotle’s lost book on the Pythagoreans (é51jAwae 
[sc. Aristotle], Alex. Met. 38.8). 

5 Arist. Met. 990a23, Alex. Met. 39.16; röAua, Alex. Met. 74.12 (on Arist. Met. 99022; 
cf. Plut. De Is. et Os. 75, Th. ar. 9.6, Plot. 5.1.1, Procl. In Alc. I 104€). But here, Alexander's 
word $aoív apparently does not refer to Aristotle (75.27). For àvia see Arist. Met. 
990224, and cf. Th. ar. 34.11, 35.1. 

* Arist. Cael. 268a11. The Orphic verse, according to which Zeus is beginning, middle, 
and end (Orph. frag. 21), is alluded to in the Derveni papyrus, and then in Plato (Leg. 
715e). The proclamation of the god is prior to the general Pythagorean formulation (cf. 
also Pl. Parm. 145a), showing that in this respect Pythagoreanism is dependent on purely 
religious, or “ Orphic," sources. Tannery (MSc II 184ff, HScH 390f) and Roscher (AbhLpz 
1906, 18ff) supposed that there was an Orphic number symbolism earlier than the 
Pythagorean; but the evidence cited is late (see Delatte, Litt. 208ff, on the supposed 
Hymn to Number). Whether the use of number as an effective force went further in 
Orphism than in other ritual, is quite uncertain. 

7 Arist. Met. 985b29, 1078b23, EN 1132b23, MM 1182a11, Alex. Met. 38.8ff; see above, 
ch. I 3, n. 120, ch. II 4, nn. 154ff. 

8 Arist. Met. 1078b23, Alex. Met. 39.8; cf. above, ch. I 2, n. 31. The interpretation of 6 
as marriage (= 2 X 3) is later (Th. ar. 43.5ff, with the parallels cited). 

? Arist. Met. 985b30, 990223, 1078b22, Philolaus fr. 20 (above, ch. III 2, n. 52). According 
to Alex. Met. 39.3ff, the number 7 is Athena, because among the first ro numbers “it 
neither begets another nor is begotten by any." On the connection of gods and numbers, 
see Xenocrates fr. 15, Plut. De Is. et Os. 10, 75, Stob. 1 prooem. 10, Th. ar. passim. 
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comprehends the whole nature of number and determines the struc- 
ture of the cosmos, and with it ends the symbolic interpretation of 
numbers2¢ 

Numbers are alternately even and odd, and this antithesis is the same 
as that in the cosmos between “limiting” and “unlimited”; odd 
numbers correspond to the more highly valued principle, that of 
“limit,” and are also male, One is an exceptional case, being simulta- 
neously even and odd, female and male. Geometrical figures, too, have 
specific functions and their “character.” Philolaus assigns masculine 
divinitics to the triangle, and feminine to the square. It is probably 
correct that the pentagram was a symbol of recognition among the 
Pythagorcans, and the dodecahedron seems also to have played some 
such role} 

Of course there was nothing like a complete system; there were 
overlappings and contradictions of all kinds—dváyk modAd ovpBaivew 
Tà aird, as Aristotle says? One might be tempted to ignore all this, 
as a side growth on the main stem of Pythagorean wisdom; but more 
careful examination reveals that this kind of lore is to be recognized 
not as a branch but as a root, and one which goes very deep. 


In primitive cultures, numbers are not abstract concepts with a 
content which is mathematical and quantitative, but mysterious beings: 
“cach number has its own individual physiognomy, a kind of mystic 
atmosphere, a ‘field of action’ peculiar to itself.”13 The comparative 
material offered by anthropology need not be considered here except 


10 Arist. Met. 986a8, Probl. 910b31. The later compendia only treat the numbers up to 
10, with the exception of Aristid. Quint. 3 p. 121ff M. 

H Above, ch. I 2, nn. 24-32; the astrological derivation at Sext. Emp. Math. 5.7f is 
later.—Above, ch. IV 3, n. 60; II 4, n. 81; VI 3, n. 65. 

" Arist. Met. 1093a1. Scc also Zeller I 501.2. As an example, should we regard the 
"perfect" number 10, which climaxes the series, as even, and therefore unlimited?— 
The ironic collection of groups of 7 at Arist. Met. 1093a13ff is regarded by Roscher 
(Ablil.pz 1906, 25ff) as ancient Pythagorean doctrine, which Aristotle took from a written 
Pythagorean source. But the “Seven against Thebes” sounds like plain mockery, and the 
“seven vowels” cannot be early Pythagorean, at least in Magna Graecia (o for w, IG 
XIV 636, 664, 647, from Metapontum; € for 7, IG XIV 630, 631, 643, 652; H=h 
1G XIV 643; but Hon, IG XIV 648, 4th century B.c.). Roscher is too hasty in accepting 
as "doctrine" what may be no more than jesting. 

HL, Lévy-Bruhl, Les fonctions mentales dans les sociétés inférieures (Paris, 19519), 236, 
as tr. by L. Clare, How Natives Think (London, 1926) 206. The section 235-257 = 225- 
223 is entitled “Puissance mystique du nombre” (“Primitives’ Numeration”). See also 
Ebert, Reallex. d. Vorgesch. XIV 47Sff; Rühle in Kittel, Theol. Wörterb. des NT (and Eng. 
tr), s.v. dpiliuós, with references: A. B, Keith in Hastings, ERE IX (1917) 407ff; A. 
Seidenberg, “The Ritual Origin of Counting,” Archive for Hist. of Exact Sciences 2 (1962) 
1-40. 
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4 Number and Cosmos 


insofar as we find phenomena similar to the Pythagorean, Not that we 
start by assuming connections and influences, but that the peculiarities 
of certain psychological phenomena, more likely to be obscured by 
concepts of Greek science and mathematics, may be clarified in this 
manner. 

In certain Negro peoples the king of the gods is invoked thrice; the 
queen four times; the amulet worn by a man has 3 knots, that of a 
woman 4. The birth of a boy is celebrated after 3 days, that of a girl 
after 4; a dead son is mourned for 33 days, a daughter 44. If we add that 
the number 5 plays a part in the marriage ritual, we have 3 as the male 
number, 4 as the female, and 5 as the number of marriage—among the 
Negroes of the Sudan "4 This sounds so Pythagorean that one is almost 
tempted to think of some kind of direct connection. In fact, this 
possibility cannot be excluded entirely; but the same situation—3 
as the man’s number, 4 as the woman’s—is found in the ritual of 
Alaskan Eskimos.!* At other points on the globe’s surface, 4 belongs 
to the man and 3 to the woman; and the numbers 9 and 7 are found 
for man and woman, as well as 3 and 5, 4 and 5, and 6 and 5. The range 
of the evidence extends from the South Seas, over Africa, to the 
American Indians. There are traces of a similar use of 3, 4, and 5 among 
the Germans;!? and in Rome a girl was named 8 days, a boy 9 days 
after birth? while 5 torches were used in the wedding ceremony.!? 
Above all, we find that with very few exceptions festivals of the gods 
were set on odd days of the month.?° 


M E, Fettweis, “Ueber das Verhältnis des mathematischen Denkens zum mystischen 
Denken auf niederen Kulturstufen," Archeion 14 (1932) 207-220; " Berührungspunkte 
der pythagoräischen [sic] Zahlenlehre mit dem Totemismus,” Zeitschr. Jf. philos. innt 
5 (1950-1951) 179-196.—The Arabs of contemporary Egypt believe that a grave wit 
three cover slabs is that of a man, one with four that of a woman (Fettweis, p. 188). 

15 Fettweis, Zeitschr. f. philos. Forsch. 1950-1951, 179; Archeion 1932, 210f, referring 
to Plut. De Is. et Os. 56 (3 is Osiris, 4 Isis, 5 Horus). Plutarch combines Egyptian and Greek 
material; there was certainly some Hellenistic Greek influence in the Sudan. 

16 Fettweis, Zeitschr. f. philos. Forsch. 1950-1951, 190. " 

17, H. von der Au, “ Dreilärren Strómp: Zur Deutung eines Vogelsberger Frauentanzes, 
Hess. Bl. f. Volkskunde 35 (1936) 73ff, on the number 5 and fertility magic; p. 83 on the 
number 3. See also J. Grimm, Deutsche Rechtsaltertümer 1* (1899) 285ff. 

15 Plut. Quaest. Rom. 102, Macrob. Sat. 1.16.36, Festus p. 120 M. Plutarch naturally 
interprets this as Pythagorean; in the ist century B.C., Castor of Rhodes connected 
nd Pythagorean (FGrHist 250F16). 
is Quas er 2. a use of the word cerio (xnpiwv) shows that Greek influence 
me Ebo: the Regifugium, the Equirria, and the procession to the Argei (see G. 
Wissowa, Religion und Kultus der Rómer [Munich, 1912?] 436f, Censorinus 204, Festus 
p. 109 M.). T. Mommsen sees Pythagorean influence (Die römische Chronologie [Berlin, 
18592] 15.12), as does F. Bömer, Ovid, Fasten I (Heidelberg, 1957) 35. W. Aly wishes to 
use this to date the establishment of the calendar of festivals (ARW 33 [1936] 59); and 
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When Babylonian seers name the 13th, 15th, and (7th days as 
favorable for setting a ridgepole tt they are differentiating the odd 
numbers, as favorable, from the even. In East Prussia odd days of the 
month used to be regarded. as lucky, in Pomerania the cven.?? In 
ancient folklore, a remedy for headache was made by crushing an odd 
number of berries; it was recommended that a hen be set to hatch an 
odd number of eggs, and that a herd of animals consist of an odd 
number.?5 Here Pythagorean influence cannot be ruled out, but the 
basic idea is older, and the practices are independent of Pythagoras. 

The number 7 has a special significance in ancient Egyptian medi- 
eine,” as in that of certain Indian tribes.?9 Solon uses it in dividing 
human life into periods,?? as do the Etruscans.?? Among the Babylo- 
nians, each divinity has a specific number which belongs to it—for 
example, Ishtar has 15, perhaps reminiscent of the 5 which is ydyos 3 


ancient tradition, relying on just this kind of observations, made Pythagoras the teacher 
of Numa (on this, see Burkert, Philologus 1961). See also above, ch. II 4, nn. 128, 136. 
On the other hand, Macrobius (Sat. 1.13.5) speaks of secretum hoc et ante Pythagoram 
parturiente natura," K. Latte, Römische Religionsgeschichte (Munich, 1960) r99, called 
áttention to the fact that with the reverse numeration of days, used by the Romans, thesc 
festivals come on even-numbered days in the latter half of the month; but it may be 
that the reverse numeration was not the oldest (A. K. Michels, The Calendar ofthe Roman 
Republic [Princeton, 1967] 139).—The role of 3, 9, and 27 in the Roman cult of the dead 
is contrary to Pythagorean doctrine (H. Diels, Sibyllinische Blätter [Berlin, 1890] 40ff); 
cf. below, n. $6. Thus in any case the roots of Roman number symbolism are earlier than 
Pythagoras. 

*! Meissner II 278f. 

*? Handwörterbuch des deutschen Aberglaubens VIII. x641f. 

2 Plin, HN 23.156; cf. 24.82, 28.56, 28.33 (“Pythagoras”). 

34 Varro Rust. 3.9.12, Columella 8.5.8, Plin. HN I0.I$I, 163, 18.231, Pallad. 1.27.1, 
Geop. 14.7.13. See Roscher, AbhLpz 1904, 65 n. 153. This is common in Germany: 
Handwörterb. des deutschen Abergl. IV 452. 

* Geop. 18.2.8; also attested for Germany, Relig. in Gesch. u. Gegenwart V? 2068. 

" On. Hellenistic pseudepigrapha dealing with georgica and related topics, see M. 
Wellmann, “Die Georgika des Demokritos,” AbhBln 1921 n. 4; "Die $voikd des Bolos 
Demokritos und der Magier Anaxilaos aus Larissa," AbhBln 1928 n. 7. Their influence 
is seen as carly as Cato Agr., Wellmann 1921, 34ff. 

V Papyrus Ebers, ca. 1500 3.c.; Roscher, AbhLpz 1906, 108. 

WL, Lévy-Bruhl, How Natives Think (above, n. 13) 212. 

wir, 19 Diehl; often cited in ancient numerology, where the treatment of 7 was 
generally the fullest. 

™ Varro ap. Cens. 14.6. Varro, who likes to “ Pythagorize,” is of course not entircly 
reliable on such a matter. He had himself buried " Pythagorico modo" (Plin. HN 35.160). 

?! Meissner 131; cf. also A. Jeremias, Handbuch der altorientalischen Geisteskultur (Berlin 
1929") 2651. E. X. Kugler, “Der Ursprung der Zahlsymbole . . . in pythagoreischer 
Beleuchtung,” Klio 11 (1911) 481-496, wished to use this as an indication that the whole 
of Pythagoras! number symbolism was derived from Babylon; but the development is 
à complex one, and number symbolism can be shown to have existed in Greek culture 
before Pythagoras (Germain 6Uf).— The highest god of the Hittites, the weather god, 
is represented. ideographically by the sign for 10 (Wörterbuch der Mythologie ed. H, W. 
Haussig [Stuttgart, 1961] I 209). 
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The number 4 plays a dominant role in the cosmology of the American 
Indians: corresponding to the 4 directions and the 4 windy, the gods 
arc divided into groups of four, and colors, actions, and tribal terri- 
tories are divided according to the same principle.?8 It is number that 
orders the universc. 

In Chinese thought, number symbolism was developed into an 
amazingly delicate and complex system, which comprchends cosmos 
and man, nature and social order. The basic antithesis of Yang and 
Yin is manifested in the antithesis of odd and even number; and it is 
odd number which corresponds to the active, male principle, Yang. 
The significance of the numbers from 1 to 10 is of fundamental 
importance. They are divided into two groups of five, from 1 to 5 and 
from 5 to 9, and then brought into connection with the five elements, 
the points of the compass, the seasons, the main types of taste or flavor, 
the colors, and, above all, with the five notes of the pentatonic scale. 
Five is the number of procreation. The numbers are grouped together 
in a figure made with counters or pebbles—ij¢or—which is a represen- 
tation of the entire universe.” The Chinese know the numerical laws 
of the musical intervals, and express the relative height of a tone in 
terms of a series of numbers, which is also used in determining lengths 
for bamboo flutes. But this is not a matter of physical theory, but of 
analogies with cosmic regularities; in the ratio 3 : 2 or 4 : 3 is expressed 
the relationship of Yang and Yin; the numbers that occur have a value 
and significance of their own. Unity, in this context, is not regarded as 
a number and can be added or subtracted at will,?* in order to produce 
a result in which the relationship in question can be expressed in 
"significant" numbers. Thus, for example, the interval of a fourth can 
be 81 : 60 instead of 80: 60; and the arithmetical complications in the 
calculation of the scale, in which the Pythagoreans got themselves 
tangled, can readily be avoided. The objective is not, in fact, accuracy, 
but the revelation of connections and correspondences. The five notes 
of the pentatonic scale are also arranged in the form of a pentagram.?? 


32 Lévy-Bruhl, How Natives Think, 210; Schuhl, Essai 259 n. 5. MN 

3? For the following see Granet, esp. pp. 209ff; H. Köster, Symbolik des chinesischen 
Universismus (Stuttgart, 1958) 44ff; Fung Yu-Lan, A History of Chinese Philosophy, tr. 
D. Bodde (Princeton, 1952-1953) II 93ff. For references and advice in this field, 1 am 
much indebted to Prof. H. Steininger. 

34 Arrangement Ho-t'u, Granet 177f; connected with the Ming t'ang, Granet 178ff. 

35 See above, ch. V 1, n. 64, on superparticular proportions. 

3$ Compare the German “acht Tage" for a week, along with 
“quinze jours") for “2 weeks” (and English “ fortnight”). 

3! Granet 230ff. 


‘14 Tage” (French 
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The Chinese knew the "' Pythagorean theorem,” but used it only with 
whole numbers, Here again the unit does not count, so that 8, 9, 12 
can represent the sides of à right triangle,?* and 5, 5, 7 those of a right 
isosceles triangle.?? "The objective, again, is not mathematics, but the 
aim of making the proportions in the roof of a Chinese house corre- 
spond to the proportions of the cosmos. 

We read in a text of the Han period which features the study of 
“emblems and numbers,” “| leaven, carth, the yin and yang, and wood, 
fire, earth, metal and water, make nine; together with man, they 
make ten. Heaven’s number is with this made complete."49 It is as 
though we had an ancient Pythagorcan text before our eyes. Also, as 
the Platonic "system of derivation” follows the Pythagorean, in 
China a philosophy emerged, neo-Confucianism, which is strongly 
reminiscent of Platonism.& 

Perhaps one ought not to exclude completely the possibility of 
direct connections between the Pythagoreans and the Chinese;t? but 
whatever tenuous lines of connection between East and West there 
were before the beginning of the modern age, they are not so important 
as the basic, underlying idea or attitude. Speculation about numerical 
relationships in the cosmos is world wide, firmly established in ritual, 
and capable of being elaborated into a rich and igeniously structured 
system without either presupposing or giving rise to mathematics in 
the proper sense of the word. To suppose, therefore, that number 
speculation is derived from mathematics and that consequently Pythag- 
orean mathematics is primary (as others have done besides Aristotle) 
is no better than a petitio principii. 

The nature and origin of number symbolism has also been treated 


38 82 $ gi — [22 4 I; Granet 249ff. 

3 Plato calls 7 the diduerpos putes meunásos (Rep. 546c); cf. the Pythagorean "'side 
numbers" and “diagonal numbers,” above, ch. VI 2, n. 14. 

* Fung Yu-Lan II 19 (Tung Chung-shu, 2nd century B.C.); cf. the text Ta Tai Lichi, 
cited by Köster 45f; “Heaven one, earth two, man three.” 

*! Fung Yu-Lan II 458 cites Shao Yung, 12th century A.D. : “The Supreme Ultimate is 
a unity which does not move. It produces a duality, and this duality is spirit . . . Spirit 
produces numbers, the numbers produce emblems, and the emblems produce imple- 
ments” (i.e., the objects of the physical universe). This is the series čv, (dépratos) Suds, 
apıdyoi, ein, alcOnrd. 

“2 Granet is negative (209ff), but Fung Yu-Lan (II 11) holds such an influence to be 
possible. Earlier, Pére Amiot believed that Pythagoras was dependent on the Chinese 
(Mémoires concernant l'histoire, les sciences . . . des Chinois [Paris, 1776-1791] VI 173 [not 
accessible to me]). E. Chavannes reversed the relationship (Les memoires historiques de 
Se-ma- Ts^ien YII 2 [Paris, 1895] 630-645, cf. 647 on the " Metonic" cycle). Hellenistic 
astrology reached as far as Japan. 
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from the point of view of C, G. Jung's school of pychoanalysis ‘The 

mass of data collected is amazing; number symbolium. continues to 

exert a surprising influence even in the subconscious mind of modern 

man. The fascination of the " perfect" number 3 was exploited by the 

Third Reich; and the pentagram lives on in the flags and emblems of 
the United States and the Soviet Union. Thus for the psychologist 

the numbers are archetypes. To be sure, the connection of mind and 

symbol does not yet seem to be completely clear or capable of formula- 

tion with scientific precision. The meanings of the individual numbers 

are sometimes almost uniform, but sometimes entircly ambiguous, 

giving the impression of being arbitrarily interchangeable. It is surely 

mistaken to derive number symbolism from certain particular natural 

observations, as Roscher referred the special significance of 7 and 9 to 
the phases of the moon.“ It is also clear that certain elementary calcula- 
tions play an important role. One learns to count and calculate in 
childhood, and from the beginning the numbers are apprehended as 
things, with certain characteristics 346 they preserve this peculiarity 
even, at an unconscious level, in the mind of the adult. For example, 
the odd numbers, which cannot be divided evenly, are felt as uncom- 
fortable, even perverse—and therefore, if one knows how to use them, 
powerful and lucky. A prime number like 7 is especially hard to 
manage and therefore very significant; and here an additional psycho- 
logical factor is at work—it is easy to picture in one’s mind a group of 
six, or a hexagon, but much harder to imagine a heptagon. Thus many 
kinds of threads join to compose this complicated fabric. 

Like the numbers, the simpler geometrical shapes have an “arche- 
typal” symbolism. The square symbolizes the carth both for the 
Chinese and for certain Indian tribes;*? and Philolaus “dedicates” the 
angle of the square to the goddesses Rhea, Demeter, and Hestia,# But 
here too the attributions are inconsistent; there is no direct relationship 


4]. Paneth, Zahlensymbolik im Unbewusstsein (Zürich, 1952); see also C. G. Jung, 
Aion (Zürich, 1951) 323f. 

44 Paneth, 45ff, discusses the significance of 5 as the number of vitality and sexuality, 
without knowing the Pythagorean equation of s and marriage. For the pentagram on 
flags, see De Vogel, Pythagoras, 297-299. 

45 Roscher, AbhLpz 1904, 67. On the other hand, H. Quiring tries to trace the 
importance of 7 to the planets alone (Altertum 4 [1958] 208-214); correctly Junge, DtMath 
356. 

46 Dornseiff (above, n. 2), 17ff, uses the expression Kindheitsmystik. 

* Lévy-Bruhl, How Natives Think (New York, 1966) 114 (Dakota Indians). They also 
represent the earth by four dots (::). 

** Above, ch. IV 3, n. 60. Eudoxus adds Hera and Aphrodite. 
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between the triangle as à female sexual symbol** and the male gods to 
whom the Pythagoreans dedicated the angle of the. triangle. (above 
n. 48). It is noteworthy that in prehistoric ornamentation there are 
examples. which anticipate the “tetractys.”5 The yos figures, too, 
with their speculative interpretation, “make sense,” in a way, as 
“archetypal” patterns; they “speak to" certain psychic dispositions. 
Those mysterious dodecahedra mentioned above? may be rooted in 
similar soil. 


Greece, too, has its primeval, ritually significant symbolic numbers. 
Even in the Homeric epics one notices the preference for certain 
numbers,® especially 3 and 9, and also 5 and 7—the odd numbers. 
The number 8 hardly occurs at all, and also apparently played no part 
in the ancient Pythagorean tradition.9 Certain numbers belong to 
certain gods; the cult of Apollo and that of Dionysus were dominated 
by the numbers 7 and 9.54 The significance of 3 in purification ritual 
was emphasized by Aristotle; as Usener perceived, it is rooted in a 
primitive conception of number, in which, after 1 and 2, 3 means 
plurality in general.5° At the symposium one set out three craters of 
wine, and poured a libation from the first to Zeus and the Olympians, 
from the second to the Heroes, and from the third to Zeus Soter or 
Teleios.®% Two belongs to the chthonic world, whereas 3 is the number 


*9 E.g., the expression 8éAra in Ar. Lys. 151, Paus. 2.21.1; A. Stuiber, RAC s.v. Dreieck, 
with refs.; M. Eliade, The Forge and the Crucible, tr. S. Corrin (London: Rider, 1962) 185. 

9? A. D. Nock, AJA $0 (1946) 142 n. 14; M. Hoernes and O. Menghin, Urgesch. d. bild. 
Kunst in Europa (Vienna, 1925?) 49 (rattle amulets from Tribano, near Padua), 283, 349, 
397, 429, 559. See also Stapleton, Osiris 1958, 32ff; J. Schwabe, Antaios 8 (1967) 444 
(pottery from Samarra, East and West ı 5 [1964-1965] 72); J. Meysing, Rev. des sciences 
religieuses 39 (1965) 218. 

51 Above, ch. VI 3, n. 65. 

9? Sce Germain, passim. 

55 Cf. nn. 4-10. For Homer, Germain 8f ; on the other hand, 8 becomes important in 
late antiquity and in Christianity: F. J. Dólger, Antike und Christentum 4 (1934) 153-182. 

54 Roscher, AbhLpz 1904, 5ff, s4ff. For example, the Carneia lasted 9 days; 9 men 
gather in each of 9 “sunshades” (tent-like structures: Ath. 4.1416); Apollo was born on 
the seventh day of the month, and he is €Pdopayéras at Aesch. Sept. 800. There is a 7-day, 
sevenfold beating with kpaußn érrádvMos at the Pharmakos ritual (Hipponax fr. 11; 
IX 49f Diehl-Beutler; cf. Nilsson I 107ff). There are 7 bunches of grapes and 7 dolphins 
on the famous Dionysus cup of Exekias. 

55 Above, n. 2; Arist. Cael. 268214; cf. Od. 11.28. Reemphasizing 3, one gets 9 and 27, 
which are important in the cult of the dead (Soph. OC 479ff, Germain 38ff; on Roman 
phenomena, above, n. 20). 

K, Kircher, Die sakrale Bedeutung des Weins im Altertum (Giessen, 1910) 17ff, 34ff; 
Nilsson, Op. I 428ff. Zeds réAevs, Eur. fr. 148, Ar. fr. $26, Philochorus FGrHist 328F87 
(with Pythagorean interpretation). In Pythagorean doctrine, one is enjoined to bring odd- 
numbered offerings to the gods of heaven, even to those of the underworld (Plut. Numa 
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of completion or fulfillment, If onc is tempted to see here the carly 
onset of Pythagorean interpretation, still even in Homer hinmelt, dec 
means “doubt,” or" confusion"; and it is not far from here to &d£a, In 
wrestling, a match has been ended, since time immemorial, when one 
contestant has won three falls (rpiíZew). The special status of the first 
four numbers, as a group—the tetractys—is reflected even in the fact 
that they alone are declined, after Indo-European tradition. 
According to Aristotle? the Athenians were divided, in carly times, 
into 4 phylae and 12 phratries each made up of 30 families, on the model 
of the division of the year into seasons, months, and days. Numerical 
order unites society and cosmos; and even if this were to be put down 
as fourth-century speculation, it may well be based on something older. 
The number 7 is in Solon’s view the one according to which human 
life is to be divided into periods; and neither its interpretation as kapós 
nor its important role in Greek medicine can be traced to Pythagoras 
as originator.5* The most popular expression of the inferior status of 
even numbers came in the theory that 7-month and 9-month babies 
can live, but 8-month babies cannot. It is asserted in the Hippocratic 
book on the subject that the first movement of the embryo in the 
womb takes place after 3 months in the case of boys and 4 in the case 
of girls.6° The formation of the embryo takes 30 days for boys and 42 
for girls; and the postpartum discharge lasts a proportionate length of 
time.* Thus 3 is the male and 4 the female number, which in the 
second example is conjoined with a period measured in sevens. There 
is some Pythagorean material in the Hippocratic writings;® but the 


Ue 


14, Por. VP 38, Iam. VP 156, Schol. A Il. 23.171; Plato alludes to this, Leg. 717a; Serv. 
Aen. 3.305, Buc. 5.66, 8.75, ascribes it—probably following Varro—to the Romans). 
But this is not universally valid for either Greek ritual (above, n. $5) or Roman (above, 
n. 20). 

9? Ath. Pol. fr. $ = Lexicon Patm. p. 152 Sakkelariou. 

58 Above, n. 29. For the material in the Hippocratic corpus about "critical days,” see 
Roscher, AbhL pz 1906, 55-84. Hippocrates (Epid. 1.26) distinguishes a number of Kploysot 
ev dptinow from another év mepioofjow. See also Heraclitus A18, B1263 (whose genuinc- 
ness is very doubtful, because of the dual, quite irregular for Ionic), Alcmacon Aıs, 
Empedocles A83, fr. 153a, Hippo A16, Aristox. fr. 23. Criticism of Pythagorici numeri: 
Cels. Med. 3.4. 

** Modern medicine does not confirm this doctrine, at least in such an extreme form. 
Of course, ancient physicans were very seldom able to determine precisely the time of 
conception. 

© Hippoc. Nat. puer. 21, VII 510 L., Steril. 233, VIII 446 L.; differently Diogenes o. 
Apollonia A26, Bg. 

5! Nat. puer. 18, VII 500 L.; but according to Diocles and Strato the embryo is formed 
in the case of girls by the sixth, in that of boys by the seventh hebdomad (Strato, frr. 
97-98 Wehrli)—here the girls are quicker, but they still have an even number. 

82 Above, ch. IH 2, nn. 113 fF; IIl 3 nn. 63, 86. 
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forms d rpfrous and 7) rpdsre(u. are attested even in Mycenacan Greek, 
and there is no obvious reason for the variation in gender in nouns 
from the same root, except that gender is determined by number. The 
birthday of Apollo is celebrated on the seventh, that of Artemis on the 
sixth day of the month." A man, says Hesiod, should marry at about 
30, 


4 66 yur) rérop’ Bon, rent 86 yapotro. 


A girl has four years to herself after she reaches puberty, and her 
marriage is to take place in the fifth. So the numbers 3, 4 and 5, as 
those of man, woman, and marriage, are present in early Greek folk 
custom. 

All this goes to show that the curious numerical correspondences, 
known as Pythagorean as early as Aristotle, are not a late development 
or a trivialization of a Pythagorean philosophy or mathematics, but 
have their roots in primitive ideas of number. The numerical symbols 
for male, female, opinion, marriage, opportunity, and "the whole” 
are carlicr in origin than the time of Pythagoras; they were present not 
only in oriental lore but in the language and customs of the Greeks 
themselves. The notion that numbers have a “ metamathematical," 
cosmic significance, and that they reveal the principle of the order of 
the world and of human life, is not any kind of scientific or philo- 
sophical insight, but a readily comprehensible characteristic of pre- 
mathematical thinking about number. Pythagorean number symbolism 
is therefore much older than any natural science, mathematics, or 
astronomy that Pythagoras or his pupils could be imagined to have 
practiced. It has nothing to do with science in our sense—which is to 
say, the Greck sensc—of the word; it neither presupposes this nor 


"D.L, 2.44; Deubner, Attische Feste (Berlin, 1932) 179, 201, 209. 

“i Op, 695, 698. Naturally, 40 cannot be the usual age for women to marry, nor, hardly, 
can 17 for men; it is all the more remarkable how 3, 4, and 5 are worked into the formula- 
tion- A provision in Plato’s Laws is that a man may be punished with blows until the 
age of 30, a woman till 40 (932b-c, cf. 845c). According to the Republic (460e), a woman 
may have children from the twentieth to the fortieth year, a man from the twenty-fifth 
to the fifty-fifth.— Perhaps it is worth noting that though groups of 4 are uncommon in 
ritual, it is in women's cults that they do appear (Germain 51; the Heraea at Olympia, 
Paus, 5.16; Demeter Chthonia at Hermione, Paus. 2.35.7; the four daughters of Celeus, 
Hymn. Hom. Cer. 109f).— One hopes that, on the third day of the month, a child born 
will turn out to be a boy; for a girl born on this day would turn out to be unfeminine in 
character (Schol. BT on H. 8.39, Suda s.v. Tperoyéveca). Naturally, there are exceptions: 
Heracles and Hermes were born on the fourth.—One resists the temptation to mention 
the 3 Doric and 4 Ionian phylac. 
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advances it, ‘The Pythagorean doctrine that “all in number” grows 
directly out of “archetypal number symbolism, which in one degree 
or another is worldwide in occurrence. 

Of course, number symbolism can be combined with scientitic 
knowledge. Both in China and among the Pythagorcans, it took over 
mathematical music theory; and in the “harmony of the spheres" we 
have an adaptation of mathematical musicology to the newly dis- 
covered, scientific understanding of the cosmic order. But this cannot 
mean more than an application and confirmation of a basic idea which 
was already present and was open to any kind of enrichment. Number 
is not quantity and measurability, but order and correspondence, the 
articulation of life in rhythmical pattern, and the perspicuous depiction 
of the whole as the sum of its parts. To see a “consistently quantitative 
view of the world "5 in Pythagorean number theory is a mistake. 

One cannot help recognizing how closely this number symbolism is 
connected with the realm of the acusmata. In both cases the origin lies 
in primeval custom, found in somewhat similar form among the most 
varied peoples and cultures; and in both cases we find the circumscrip- 
tion of life and thought by forms and formulas, which are laid on the 
Pythagorean by authority and whose explanation and interpretation 
are secondary in importance. Number in fact means restraint; counting 
is performed in successive acts, and thus time itself, composed of 
successive events, is number. The great mass of the acusmata had to 
do with sacrificial ritual, and its methods and times, the xa:poi,®” so 
that correct piety (ede¢Beva) depends on knowing number. While this 
reveals the orderly arrangement of time, such a point of view may lead 
also to thoughts of the recurrence of the same, of periodic transmigra- 
tion, or even to the recurrence of the same condition of the world.s® 
To the four seasons correspond the four ages of man's life;® the 


65 Frank 72: “konsequent quantitative Weltanschauung.” 

6 It is not a coincidence that in the oldest references rerpás, Sexds, rpıards are mostly 
used in a temporal sense, of the 4th, roth, and 3oth day (Hes. Op. 794, 798, Hymn. Hom. 
Merc. 19; differently in Il. 2.126). Seidenberg (above, n. 13) propounds a thesis that 
counting had its origin in a “creation ritual.” This is unprovable, but his collection of 
material on ritual counting is worth attention. 

87 Jam. VP 85 (following Aristotle: above, ch. II 4, n. 5): rà Se mAeiorov Exovra pikos, 
mepi re Üvaias kab’ éxáarovs Tovs Karpovs THs xpi) TotetaGar, A portion of the exposition, 
based on later sources, is at Iam. VP 152. 

$8 Eudemus fr. 88, Dicaearchus ap. Por. VP 19. 

89 This is frequent in later sources: the “tripartitum,” D.L. 8.10, Ov. Met. 15.199-213. 
For parallels see Delatte, Vie 110. Perhaps Alcmaeon has this in mind in fr. 2, if it means 
that, while the year is continually renewed, the winter of man's life is not followed by a 
new spring (above, ch. III 3, n. 97). C£. the riddle of the Sphinx solved by Oedipus, and 
Hippoc. Nat. hom. 2. 
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correspondence of part and whole, of man and cosmos, is mirrored in 
number, To the order of time corresponds also the order of space.7° 
There are some indications that the ancient idea of macrocosm and 
microcosm was known to the Pythagoreans;? we “enumerate”? 
the parts in either realm, and it is number that reveals their correspond- 
ence. Thus the multiplicity of the world is reduced to clearly articu- 
lated groups, whose mutual relationship is known to the “wise 
man”; and he “honors” this orderly arrangement in his practical 
activity. 

It is not clear to what extent the idea of number was dominant in 
the acusmata. Only two of the individual precepts we have speak of 
number: the catechetical “ What is wisest? Number” and the reference 
to the tetractys. In this word there seem to be condensed a great many 
connotations. Four has its own value and significance as the number 
of "right" ordination and adjustment (above, n. 32); the triangular 
figure, made up of #Agou, speaks for itselfasa graphicand diagrammatic 
representation of order. That the first four numbers add up to ten, a 
number that had drawn special attention from very early times, is 
immediately evident from the figure; and it may well have seemed the 
supreme manifestation of the mysterious power of the tetractys that 
the same first four numbers express the basic ratios of the musical 
intervals. 

In any case, there is no break in level between the number symbolism, 
cven in its cosmic sense, and the other acusmata. Number, ritual, and 
the doctrines about the soul, motifs which compete in the later course 
of intellectual history, coincide in Pythagoreanism—in a completely 
pre-scientific realm. If this content of the Pythagorean tradition is 
unmistakably older than Pythagoras, then it is quite improbable, and 
would have to be proven beyond doubt, that all of this worked its way 
into Pythagorcanism by some sort of roundabout route, rather than 
coming by way ofthe master’s own teaching. Our conclusion must be 
that in number symbolism, as in the acusmata, we are dealing with 
doctrine of Pythagoras himself. 

The question remains, wherein lay the incontestable fame of the 
man and his influence on generations of disciples; must he not have 
contributed something basically new, for example by the “recognition 


70 Hesiod measures cosmic distance in time (Th. 722f), Anaximander in linear terms 
(above, ch. IV ı, nn. 55-56). 

71 Above, ch. I 2, nn. 45ff; III 2, nn. 150, 162. 

72 karapıduoöner, Diod. 1.11 (Hecatacus of Abdera?), describing the “Egyptian” 
doctrine of microcosm and macrocosm. 
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of the universal regularity, to be comprehended by meam of number,” 
through which the word cosmos acquired "a deeper meaning, and 
one of decisive importance for the history of philosophy "?™ Mathe- 
matical astronomy, after some stirrings in the fifth century, was only 
brought to full development by Eudoxus; music theory was at first 
more a number game than a science; and the " philosophiae naturalis 
principia mathematica," in the sense of Newton, were never attainable 
to the Greeks, even though in the Timaeus it seems that Plato dreamed 
of something of this kind." Modern perspectives distort our view of 
the ancient “wisdom” of Pythagoras, as in fact it had soon become 
distorted in antiquity. An impressive achievement can consist in the 
synthesis, systematization, and consistent development of something 
preexisting, to say nothing of the unaccountable workings of a 
personality which is not dependent on originality or the independent 
importance of specific thoughts or doctrines, but of itself enhances the 
significance of meditation and teaching. Pythagoras was no lonely, 
unrecognized thinker, but an extremely renowned and successful 
"sage," the founder of a society which lasted a long time. Further, is it 
not a great achievement if a strong personality, by virtue of its charis- 
matic power, gives new life to what is old, and preserves its spiritual 
forces through a period of turmoil and change? The schemes and 
projects of science always fall short; there remains an unexplained 
residue to cause disquiet and the yearning for completeness. To round 
this out into a comprehensive knowledge which could satisfy all the 
aspects of a man's being, this ideal was regarded as accomplished by 
Pythagoras. Perhaps it is here that we should see his grcat importance; 
because of him there remained alive something of the ancient lore, 
pushed to one side by the growth of science but never really dispens- 
able, powers of the past which could preserve a feeling of security in 
an increasingly secular and material world. 


It has long been known that conscious and unconscious, rational and 
irrational impulses, logic and mysticism, interpenetrate in a compli- 
cated and nearly inextricable fashion. As Kepler discovered his second 
planetary law in “Pythagorean” manipulation of regular polyhedra, 
so one might find it obvious that precisely the pre-philosophical lore 
of Pythagoras provided the stimulus for Pythagorean science. But not 
only does the cosmic significance of number come from pre-logical 

75 Kranz, ABG 1955, 32: “eine tiefere, und zwar fiir dic Philosophiegeschichte ent- 


scheidend wichtige Bedeutung.” 
*4 See Becker, Fs. Gadamer 12. 
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number symbolism, but, even in that which Aristotle presents as the 
philosophy of the Pythagoreans, there emerges again and again a spirit 
and method directly opposite to that of exact mathematics, so that the 
latter cannot have arisen from the activities of the Pythagorcans. It is 
not an unbroken unity of science and religious-ethical teaching that 
we find in the Pythagorean tradition, but a groping attempt to mediate 
between two levels, to transpose an ancient interpretation of the world 
into the language of the recently founded $vowoAoyís. In this transposi- 
tion, apparently, the opposition of "limiting" and "unlimited" first 
attaincd an important part, even though the high valuation placed on 
"limit" is a derivative from the ancient lore. This made it possible to 
show a relationship between essential characteristics of being and the 
world of number. Other agreements were sought and happily found— 
significant numbers in the calculation of the scale, regularities in the 
pebble diagrams, orderly behavior among the stars. But there is no 
stcady continuity or consistency; different kinds of material were 
present, partly retained, like the ancient numerical symbols, or the 
mere juxtaposition of analogous ideas, and partly added, like the 
medical doctrines in Philolaus (A27-28), which do not have any 
necessary rclation to his cosmological ideas. The acusmata and similar 
regulations were passed on, without further justification, as Plato attests 
Philolaus did (Phd. 61d-e). Thus this Pythagorcan philosophy was a 
synthesis closcly tied to the conditions of the time, and without any 
lasting validity. The nature of the tradition authorizes us to regard it as 
largely the work of Philolaus, following after some similar attempts of 
Hippasus. 

But even Philolaus and his pupils must have been persuaded that in 
their thoughts they were only following and carrying out the insights 
of Pythagoras, and presenting in different terms what he had long ago 
known and meant. New interpretation of this sort is inevitable, if an 
authority is to maintain his position as intellectual history progresses. 
Pythagoras was the wisest of all men, thc tradition said. For an age that 
still knew no science, yógres and reAeorai were the "sages," and 
Pythagoras belongs in this context, as wc can see from the oldest 
witnesses, whether they mock or admire him. But only a few decades 
later, it was impossible to accept this; so thc image of Pythagoras must 
change. If Pythagoras was “wise,” he was “wise” in thc spirit of the 
new age, certainly not a yds but a scientist. The “sage” acquires his 


7 Philolaus fr. 13. 
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knowledge by his relation to the gods, whereas the acientiat bases his 
on deductive proof. ‘The "sage" works immediately, in his own 
person, whereas the scientist writes books. The "sage" knows the 
roads through Heaven and Underworld, whereas the scientist measures 
"sage" interprets the signs of the 
zodiac, whereas the scientist calculates the movements of the heavenly 
bodies in advance. Number lore in particular must inevitably appear in 
a very different light; what had been a symbolic ordering and clawiti- 
cation of the multiplicity of phenomena becomes, in hindsight, 
mathematics, for a nonmathematical idea of number is no longer 


cosmic distances in stades. The 


acceptable. The delight of the pragmatic historian in a mpöros ebpdrns 
helped to transmute this interpretation into a historical datum. 

Plato forced the divergent factors of rationality and morality, of 
physical science and speculative interpretation, into a new synthcsis,” 
though he is quite consciously continuing ancient tradition. All the 
more, it was Plato's pupils who placed themselves under the authority 
of “the ancients," and as a consequence saw Pythagoras in the light of 
what Plato himself had been the first to do. The pre-Socratic inter- 
pretation of Philolaus, inadequate in many respects, was supplanted by 
a kind of Platonism, which was regarded in succeeding centuries as 
the “true” Pythagoreanism. Since the content was mostly just passed 
along with no other justification than authority, and was accepted 
without further examination, it corresponded in its function to the 
unified conception of the world characteristic of an carlier, pre-scientific 


*€ Number symbolism belongs, for Plato, in the realm of myth; and this is true, in 
particular, of the famous “nuptial number" of Rep. §4se. (Sce esp. Heath, Math. I 
30sff; A. Dies, Le nombre de Platon [Paris, 1936]; more recently, A. Ahlvers, Zahl und 
Klang bei Platon [Bern, 1952] 11ff; M. Denkinger, "L'énigme du nombre de Platon," 
REG 68 [1955] 38-76; F. von Ehrenfels, AGP 44 [1962] 240-244. Clearchus had already 
commented on the passage, as shown by frr. 3-4 Wehrli.) The Muses present the exposi- 
tion of the nuptial number waiLovea: kal épeoxvAoóca:, as Plato has it (Rep. 5450; this is 
the merriment of the superior; cf. Phdr. 236b, Phlb. 53e, Leg. 885c). What follows is not 
nonsense but the indication of meaningful mathematical connections. A relationship 
with Pythagoreanism is probable (above, ch. VI 2, n. 13; it is hard to decide whether 
Alex. Met. 75.27ff is genuine tradition or a secondary reconstruction). But this does not 
mean that whoever has discovered the number 12,960,000, or some other number, will 
have grasped the secret of the cosmos, and put himself in a position to prevent its down- 
fall. Its decline is not to be arrested by human means (346b). The veil of riddle suggests 
an infinite task; it is myth, in the sense of groping for truth at the threshold of the ineff- 
able. Even in decline and destruction, it is not chaos or blind conjecture that rules, but an 
eternal, intelligent order; and mathematical knowledge can enable us to grasp this 
in some small degrec. This is the interpretation the Platonist Eratosthenes also gives to 
the legend of the “Delian problem," of duplication of the cube: che god's intention was, 
through the insoluble problem, to inspire interest in the study of geometry (Theo Sm. 
2.3ff). 
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ape. Again, since a doctrine whose Appeal is to faith is normally pre- 
sented in as ancient garb ax possible, the name of Pythagoras sometimes 
obscured that of Plato, ‘The tradition of Pythagoras as a philosopher 
and scientist is, from the historical point of view, a mistake. But the 
fascination that surrounded, and still surrounds, the name of Pythag- 
oras docs not come, basically, from specific scientific connotations, 
or from the rational method of mathematics, and certainly not from 
the success of mathematical physics. More important is the feeling that 
there is a kind of knowing which penetrates to the very core of the 
universe, which offers truth as something at once beatific and comfort- 
ing, and presents the human being as cradled in a universal harmony. 
In the figure of Pythagoras an element of pre-scientific cosmic unity 
lives on into an age in which the Grecks were beginning, with their 
newly acquired method of rational thought, to make themselves 
masters of their world, to call tradition into question, and to abandon 
long-cherished beliefs. The price of the new knowledge and freedom 
was a loss in inner security; the paths of rational thought lead further 
and further in different directions, and into the Boundless. There the 
figure of the ancient Sage, who seemed still to possess the secret of 
unity, seemed more and more refulgent. Thus after all, there lived on, 
in the image of Pythagoras, the great Wizard whom even an advanced 
age, though it be unwilling to admit the fact, cannot entirely dismiss. 
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